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PHILIPS 


Rapid analysis of high temperature 
alloys and stainless steels, the analysis 

of ores for uranium and thorium and 
the detection of trace elements are 
few of the many applications of this 
versatile equipment Philips. It 


just 
can be 


60-page brochure on request 


designe 


PHILIPS ELECTRICAL LTD retin wideranes Noh and ioe 
for Geiger, proportional, or scintil 
tinalusis with high pre ol f 0025 


RESEARCH & CONTROL INSTRUMENTS DIVISION 
Century House, Shaftesbury Ave., London, WC2 
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NUCLEAR POWER 
RESEARCH | 


Howden are supplying the research laboratories of the 


Central Electricity Authority with a blower for circulating 
compressed carbon dioxide, to be used in investigations 


connected with nuclear power plant development. 


This blower is capable of developing a pressure risc of 
15 Ib. per Sq. in. with a maximum inlet pressure of 200 IL. 


per sq. in, at 200°C. 


Howden were the first to supply blowers for cooling 
atomic piles, and are confident that they can meet any 


requirement in nuclear engineering. 


HOVVDEN 


Specialists in the design and manufacture of equipment for 
MOVING OR COMPRESSING AIR AND GASES 
TRANSFERRING HEAT FROM ONE FLUID TO ANOTHER 


CLEANING AIR AND GASES 


JAMES HOWDEN & COMPANY LIMITED 


195 SCOTLAND STREET, GLASGOW, C.5 and 15 GROSVENOR PLACE, LONDON, S.W.| 














One of the factors contributing to the 
increased output of present nuclear 
power reactor designs compared with 
that of Calder Hall is the increased 
efficiency of heat transfer from the 
fuel elements to the coolant gas. 

Restrictions imposed by the nuclear 
physics of the system dictate that the 
gas must flow along the axis of the 
elements, and so these are provided 
with extended-surface fins to increase 
the efficiency of cooling. 

A great deal of attention is being 
paid in the G.E.C. Atomic Energy 
Laboratories at Erith to the detailed 
design of these fins for future reactors. 
In preliminary testing air is blown 
over experimental cans in a 


THE GENERAL 


G.E.C. Nuclea 


ELECTRIC Co. 


=} 


om 
bs 


simulated fuel channel, and further 
experiments are carried out in a 
closed-loop rig using carbon dioxide 
at up to 200 lb/in? pressure, with 
temperatures at or above those to be 
expected in actual operation. The 
cans are mounted on an electrically- 
heated thin-walled tube; a specially- 
developed vitreous enamel coating, 
less than 0.002 in. thick, provides 
good electrical insulation between tube 





LTO.., 


MAGNET HOUSE, 


r Research and Development — No. 3 


at # 





and cans and at the same time permits 
powers of up to 18 kW/ft to be 
dissipated. Friction factors and Stanton 
numbers are measured under different 
temperature, mass flow and heat flux 
conditions, thus enabling the per- 
formance of actual fuel - element 
systems to be deduced. 

In this way the G.E.C. is helping to 
ensure the more economical harnessing 
of the power provided by atomic nuclei. 


Atomic Energy Division 





KINGSWAY, LONDON, W.C.2 
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THE WORLD-WIDE-FAMOUS 
ERHARD 
oe a ee ee 


known for their Design, Precision and Quality for more than 80 years 






































JOHANNES ERHARD H.WALDENMAIER ERBEN 


Siddeutsche Armaturenfabrik, Heidenheim/ Brenz - Germany 





Telephone 388) Coble- Erhordarmaturen 


For all information write to 


The Sole Agents for the United Kingdom 


ALK. STARCK’S CO. LTD. 22, Chancery Lane London W.C. 2 


Telephone Holborn 2966 Cable: Akstar London 
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FLOMAX 


A solenoid valve 
for maximum 
flow rates. 

Sizes up to 

14” B.S.P. 


BI tlie ae 


mus FLO controls 








for positive and precise 


regulation of water, 


light oils and air flow 


FLOMITE 


A direct acting 
solenoid valve for 
small flow and 
volume control. 
Sizes }” and }?” 








MULTI 
CONSTAFLO 


An accurate 
metering valve 
for flow rates 
up to 20 g.p.m. 
Sizes ?” & 1” 


CONSTAFLO 
A consistent 
control for 

flow rates 

up to 8 g.p.m. 
Sizes up to 4” 





TRUFLO 
For positive 
flow-rate control 
with minimum 
(1/10 g.p.m.) or 
maximum(40 g.p.m.) 
limits. 


The “‘Flometric” is a compact assembly of solenoid valve, flow rate control 
and inlet strainer for controlling water/air flow rates within close limits. It 
is pilot operated, self-closing, quick-acting, anti-hammer, quiet in operation, 
and suited for either continuous or intermittent duty. 

The “‘Flometric” is precision engineered to deliver and to maintain one set 








rate of fluid flow regardless of variable inlet pressures. It is not just a flow 




















retarding device, but a true and accurate flow control. Rated up to 5 g.p.m. — 

Size 3” B.S.P. s iw 
The *“*Flometric”’ is one of seven Birflo controls, each designed to overcome a Es ca 
particular flow problem. Pressure range up to 150 p.s.i. STRAITFLO 


A straight line strainer, installed in the 
supply, having the entire strainer area 
within the flow way itself. Sizes up to 14” 





product of BIRFIELD GROUP experience and resources 





Fully informative leaflets 
available on request 


Enquiries to: BIRFIELD INDUSTRIES LIMITED* STRATFORD HOUSE*LONDON W.1 
Tel: GROsvenor 7090 
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IMPROVE YOUR MACHINE SWARF gil 
{ RECLAMATION WITH INCREASED 
Ai RE-MELT YIELD 








FIELDING Hydraulic Briquetting Presses 


contribute to scrap metal recovery by converting cast iron, non- 
ferrous and light alloy scrap machinings into high density 
briquettes for remelting. Handling and transportation is 
simplified as the briquettes can be conveyed direct from press 
to furnace or cupola. 








FIELDING & PLATT LTD 
ENGINEERS ATLAS WORKS 
GLOUCESTER* ENGLAND 











K/FP.21 
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Wey 
AUXILIARIES 


for 
Nuclear Power Plant 


The reliability and high efficiency in design materials 
and performance associated with Weir Auxiliaries 
for steam installations are now being applied to 


Weir equipment for Nuclear Power plant. 


Research, development, design and manufacture of 
the highest standard, maintain Weir leadership in 


the auxiliary field, whatever the source of energy. 





In the rapidly changing field of power reactor 





technology, we can give expert assistance on such 
equipment, and we invite consultation on all 
questions relating to the design and manufacture 
of Pumps, Valves, Heat Exchangers and other 


Auxiliaries for Nuclear Power circuits. 


sa h\¥ 


G & (CATHCART 


— 





MANUFACTURERS OF POWER PLANT AUXILIARIES FOR LAND AND MARINE DUTIES 
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production engineers 
fully equipped for the manufacture of 


graphite components. 

fabricators of 

special equipment for the 
ATOMIC ENERGY AUTHORITY 








If YOU have a special problem, apply to: 





Registered Office: | ] Aircraft Division: 
29 ST. JAMES’S ST.., GRAVINER MFG. co., LTD., POYLE MILL WORKS, 
LONDON, $.W.I. Fareham Road, Gosport, Hants. COLNBROOK, BUCKS. 


Tel.: Gosport 89175 


Tel.: Whitehall 6478 Tel.: Colnbrook 2345 





alse specialists in Industrial Explosion Protection, Airborne Fire Protection Equipment, Thermostats and Overheat Switches. 
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In the 
NUCLEAR 
field... 


Butterfields meet the needs 





of Research Establishments (above) Stainless Stee! Monitor 


and leading Industrial concerns Tanks for U.K.A.E.A. 

The many concerns supplied with 

Butterfield fabrications include the following: 
produced to specification Ministry of Supply. Nuclear Physics Research 
Laboratory, Liverpool University. 


with Stainless Steel Equipment 


University of Birmingham. Royal Society 
Mond Laboratory, Cambridge. Rolls-Royce 
Limited. The Plessey Company. 

The Butterley Company. 














(left) A 300-gallon 


Seaindess Sasol We are equipped with Weld X-Ray 
(Mild Steel Plant, materials testing and micro- 
jacketed) Storage , _ . a 

Vessel for scopic examination facilities for 
liquid Nitrogen any required class of work. 











, 


Butterfield 





STAINLESS STEEL EQUIPMENT 





Fabrications also in Mild Steel, Nickel and Monel 


For ease of reference please mark enquiries relating to this advertisement as follows: N/P/I 


W. P. Butterfield Limited P.O. Box 38 Shipley Yorkshire England Tel 52244 (8 lines) 

Branches LONDON Telephone HOLborn 2455 (4 lines) BIRMINGHAM Telephones FAS 0871 & FAS 2241 BRISTOL Telephone 27905 

LIVERPOOL Telephone Cental 0829 MANCHESTER Telephone Blackfriars 9417 NEWCASTLE-ON-TYNE Telephone 23823 GLASGOW Telephone Central 7696 
BELFAST N.1. Telephone 57343 DUBLIN Telephones 73475 & 79745 
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LIRCONIUM 


reactor Srade zirconium 





commercial srade zirconium 
zirconium alloys 


are available from 


wessop 


VACUUM MELTING FURNACES 











Y. ¥ TITANIUM ALLOYS 


10 Commercially pure titanium, supplied to D.T.D. specifications 5013 and 5033. Resistance 
to corrosion with maximum formability and weldability where strength is not critical. 


«5 Commercially pure titanium supplied to D.T.D. specifications 5003 and 5023. 


20 5% Aluminium, 2}° Tin Alloy. An Alpha alloy of moderate strength. Being readily 


weldable and easily formed it is suitable for sheet metal work where higher strength than 
Hylite 10 is required 


30 2% Manganese, 2°, Aluminium Alloy. A relatively low alloy bridging the gap between 
commercially pure and the high strength alloys. 


40 4% Manganese, 4% Aluminium Alloy. A higher strength alloy suitable for compressor 
discs and blades. 


45 6% Aluminium, 4% Vanadium. A high strength alloy which responds to heat treatment. 
Available in sheet form as well as rolled bar and forgings. 


$O Acomplex aluminium alloy having greater strength combined with excellent creep ‘resisting 
properties. 























4 eel ——<———————e—ee a 


WILLIAM JESSOP & SONS LTD - BRIGHTSIDE WORKS - SHEFFIELD 
A MEMBER OF THE BSA GROUP 

TELEPHONE 41352 (7 LINES) © TELEGRAMS JESSOP SHEFFIELD 9 

Plow 
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A new 
conception 
of 
Precision 
In 





V3M 


range of 


Metalclad 
Miniature 






Fated 


Micro 
Switches 









aa 


Details in Folder 
MS21/21 


Two Types of 
Terminal 
Arrangements . 


_| BURGESS PRODUCT 
MICRO SWITCH DIVISION 


DUKES WAY, TEAM VALLEY, GATESHEAD 1! 


Telephone: Low Fell 75322 (3 lines) Telex: 53-229 


ML ssi ibttit titi itt ti tis ptt tit YY 
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Yi YY Uf 


alo 





NUCLEAR POWER JANUARY 1958 











Spherical Surge Vessel (diameter 14 ft.) made 
from }” thick Kynal M/35/2 Aluminium Alloy 
of pressed segmental construction with dished 
top and bottom plates. The vessel is Argon 
Arc welded and vacuum tested. 


ohaping the Future 


Skill doesn’t come easily. It has taken more than 12 years of close 
association with the development of Atomic Energy for Marstons to build 
up the specialized technical knowledge they possess in this field. 

Marston Excelsior, from the start, have been among the foremost 
suppliers of specialized equipment to the U.K.A.E.A.— plate type fuel 
elements for the research reactors Dido, Lido, and Dimple; gas coolers 
for Calder Hall, equipment of various kinds for ancillary plants. 

It is this past experience that is helping Marstons to shape the future 


with such precision. 


(\C1\ MARSTON EXCELSIOR LIMITED, Fordhouses, Wolverhampton 


edie (A subsidiary of Imperial Chemical Industries Limited) 


























NUCLEAR POWER JANUARY 1958 All 





THE EXACTING REQUIREMENTS of this new field of engineering present a challenge 
which has been readily taken up by Birmetals Limited. Working in close collaboration 
with the United Kingdom Atomic Energy Authority we have produced special 
alloys such as the one used exclusively for the finned fuel cans at Calder Hall. 
At Harwell, the link conveyors used in the production of radioactive isotopes are 
made from another alloy in our range. 

As leaders of the field in the production of wrought magnesium alloys we have 
gained a wealth of experience which we confidently place at the disposal of engineers 
designing for the needs of today—and of tomorrow. 


BIRMETALS 


PIONEERS 1 LIGHT ALLOYS 


BIRMETALS LIMITED+ WOODGATE WORKS: BIRMINGHAM 





32 
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VOKES Multiple 
Cyclone dust collector 


Vokes manufacture a wide range of filters for the 

collection of radioactive, dangerous, obnoxious or valuable 
dusts. This typical multiple Cyclone Dust Collector 

is designed for application on the CO, gas cooling circuit 
of nuclear reactors, operating under 

high temperature and high pressure conditions. These high 
efficiency Cyclones have many other applications, which our 


engineers will be pleased to discuss with you. 


VOKES LIMITED - GUILDFORD - SURREY 


Telephone : Guildford 62861 (6 lines). Telegrams and Cables: Vokesacess, Guildford, Telex. 
Telex : 13-535 Vokesacess. 


Pioneers of Scientific Filtration Vokes (Canada) Ltd. Toronto. Vokes Australia Pty. Ltd. Sydney. Represented throughout the World. 
Vv 271 
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FANS and BLOWERS 
FOR THIS ATOM AGE 


KEEPING PACE with the demands of successive atomic projects, ‘ Tornado’ 


fan engineering equipment is today assisting the exacting work in UKAEA 
establishments. In addition to equipment at Aldermaston, Capenhurst, 
Dounreay, Foulness, Harwell, Risley, Springfields and Windscale, other 
Keith Blackman fans and blowers are being used experimentally elsewhere. 
The demands of the atomic industry are often unusual but years of 
experience and unrivalled facilities have made Keith Blackman “specialists 


in the unusual.”’ 


If the problem involves the handling of air or other gases, contact 


Keith Blackman 


Fan makers since 1883 


KEITH BLACKMAN LTD- MILLMEAD ROAD: LONDON - N17 


or at Manchester - Newcastle - Birmingham - Leeds - Glasgow - Leicester - Bristol 


‘Tornado’ equipment includes: CO7 COOLANT BLOWERS and HEAT EXCHANGER COOLING FANS. 
FANS FOR VENTILATION, DUST REMOVAL and HIGH TEMPERATURE EXTRACTION - BLOWERS 
FOR GAS BOOSTING, DRY SCRUBBERS and VESSEL VENTILATION. Also AIR SAMPLING 
COMPRESSORS, A!R FLOW CONTROL UNITS, BACK PRESSURE VALVES, STEEL FABRICATIONS 
and the SHOT CLEANING of HEAT EXCHANGERS. 





























TA. 19362/843 
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REACTOR 
INSTRUMENTATION 





ACKED by extensive knowledge in the design and manufacture 
B of electronic and nucleonic equipment and with practical 
experience in the application of these techniques to nuclear 
reactor instrumentation, our specially trained staff are at your 
service when considering either individual instruments or 
complete reactor safety, control and measurement systems. 

This service, which will be of particular value to contractors 
engaged in the construction of nuclear reactors, includes the 
specification, design, manufacture, installation and commission- 
ing of the equipment on site. , 


YOU CAN CONFIDENTLY LEAVE YOUR NUCLEAR REACTOR 
INSTRUMENTATION TO: 





ERIC »5S ON INSTRUMENT DIVISION 
HIGH CHURCH ST., NEW BASFORD, NOTTINGHAM - TEL. TS1IS 


ERICSSON TELEPHONES LTD. HEAD OFFICE: 22 LINCOLN’S INN FIELDS, LONDON, W.C.2 








E.74 
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Digital techniques in 


nuclear technology ... 


With a nominal range of 3 microseconds to 1 second 
and an accuracy of + 1 microsecond, this equipment 
is of especial nucleonic application in the precise 
measurement of intervals between random pulses. It 
can be extended in range up to 100 hours by the 
addition of a mechanical 6-digit register. 


SA.45 MICROSECOND CHRONOMETER 








The range of 14 Racal standard 
digital plug-in units is constantl) 
increasing. If you are designing 


special-purpose scaling and 


counting equipment, they offer 
significant savings in first cost 


and subsequent maintenance. 









Bu aaa DUUEKCOREESy 
— — adpap stricter: 





SA.46 DIGITAL DELAY GENERATOR 


Accurate determination and checking of time intervals 
is simplified by the SA.46, which generates precision 
delays between an externally or internally applied 
pulse in the range 3 microseconds to 1 second, with 
an accuracy of 1 in 10°. Available in 4, 5 and 6-decade 
models. 





Scottish Agent: 
A. R. Bolton & Co., 3A St. Vincent Street. Edinburgh 


Saglecoring Limited mien 








BRACKNELL - BERKSHIRE 
Telephone : 
Cables/Grams : RACAL BRACKNELL BERKS 


BRACKNELL 941 


North England Agent: 
Farnell Instruments Ltd.. Hereford House, North 
+ Court, Vicar Lane, Leeds, 2. Tel: Leeds 32958. 








SIMPLIFIX 
COUPLINGS 
LIMITED 

HARGRAVE ROAD 
MAIDENHEAD 
BERKS 

Tel: Maidenhead 2271/4 





and the safest 

Simplifix Joints save time and trouble. Beyond 
removing the burrs no work is required on the pipe ends. 
As the securing nut is tightened, the sealing ferrule is com- 
pressed on to the pipe without weakening it in any way. 


Note: Simplifiz fittings can be used on very thin walled tubing. 


A full range of fittings, elbows, tees, crosses, 
is available and illustrated in our catalogue which 
will be sent on request. 


etc., 
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FILTERS 


~ inca 


AIR FILTERS 


FANS 





fetes 





THAT THINK 


ORS - AIR CONDITIONERS 


FOR THEMSELVES 


PUGh gel 7 wale) Bi. Ui mel ay Vale), | 


Filter maintenance is a thing of the past with 
our range of self-maintaining filters. Once 
installed, they work automatically and need 
little more than routine inspection at infrequent 
intervals. May we send you full details ? 











ROLL-O-MATIC EJ ROLLOTRON MULTI-DUTY CYCOIL Type P 
(Patents Pending) (World Patents Pending) , 

A self-maintaining A unique com- An original design A compact filter 

filter witha bination of high of positive self- | | combining centri- 

renewable efficiency elec- cleaning viscous fugal separation and 

curtain of trostatic preci- impingement : viscous impingement; 

bonded glass pitation and filter. : specially developed 

fibre. automatic re- for air compressors 


newing media. and large diesel 


engines. 




















AIR CONTROL 


INSTALLATIONS LIMITED 


RUISLIP - MIDDLESEX : RUISLIP 4066 





LONDON : BIRMINGHAM : MANCHESTER : NEWCASTLE ‘GLASGOW 


Air Control Installations Ltd are the sole manufacturing licensees in 
Great Britain for products of the American Air Filter Co., Inc. 











Oleum (A// Strengths), Sulphuric, 
Battery, Hydrochloric, Nitric, 
Dipping and Mixed 
also 
Distilled Water (Pure) 





NHI Wu HH HT 
Hl HA 


mn 


| 
IA | 


HIT ll lil 


WHI WHAHNINT 


UY HII 
| IN ALL STRENGTHS: FOR ALL PURPOSES. \| 
IN ANY QUANTITY. 

im FOR HOME & EXPORT MARKETS 


SPENCER 
CHAPMAN 
& MESSEL LID 


45 Park Lane, London, W1 





} ||)ULLLeaties 





| 


=a, 
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SCIENTIFICALLY PACKED FOR 
TRANSPORT—ANY WHERE 
in 
Glass Bottles and Sione Jars 
(1 to 4 Ibs.) (1 to 4 gallons) 
Carboys (10 to 14 gallons) 
Steel Drums (1 to 10 cwt.) 


ANG 
Works - Silvertown, E 16 
Telephone - - GRO 4311 
Telegrams Hydroc hloric, Audley, London 


Cables - - Hydrochloric, London 





with all its attendant cost and dislocation. 
Yet it can easily happen. 
Better play safe and specify 


E.P.E. Flameproof Motors. 





Buxton certified of course. 








ELECTRICAL POWER ENGINEERING COMPANY (BIRMINGHAM) LIMITED 


E-P-E Bromford Lane, Birmingham, 8. 


London Office: 421 Grand Buildings, 


Phone: STEchford 2261. 


Trafalgar Sq., London, W.C.2. 


Grams: Torque, Phone, Birmingham 


Phone: Whitehall 5643 & 7963 
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In collaboration with the Ministry of Works Engineering Staff 
we designed and installed a special form of circular motion 
Overhead Electric Travelling Crane, for operation in Britain’s 
first experimental Reactor at Harwell. 











Further circular motion units have been installed at both 
Harwell and Dounreay, the latter on instructions from the 
United Kingdom Atomic Energy Authority. 








Shortly we will commission a similar crane for the Australian 
Atomic Energy Commission. 


The cranes are designed for a lift of 25 tons on a span of 
approximately 67 ft. 


DIDO —-PLUTO 





We are currently engaged in the installation of Main Turbine 
House and Blower House Cranes for Calder “B” and Chapel 
Cross Atomic Power Stations. 


HE MANDO CRANE & HOIST CO.L7D 


REDDISH STOCK PORT ENGLAND 








Phone: Heaton Moor 2227. Grams: ‘* Gallant, Manchester.’’ Code: Western-Union 
London: Linco!n Chambers, Portsmouth Strect. London, W.C.2. Telephone: Chancery 7911 

Scotland: Fisher, Baxter & Co., 140 West George Street, Glasgow, C.2. Phone: Douglas 1061-2-3 Grams: ‘ Fluorspar ’ Glasgow 
Midlands: A. R. Holland & Son, 89 Cornwall Street, Birmingham, 3. Phone: Central 1457 Grams: Central 1457, Birmingham 
South West: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527 Grams: Penarth 1527 
Northern Counties: Fisher, Baxter & Co., 140 West George St., Glasgow, C.2. Phone: Douglas 1061-2-3 Grams: Fluorspar, Glasgow 
Northern Ireland: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743 
Eire or Southern Ireland: Charles Nolan & Co., 2 Parker Hill, L. Rathmines Road, Dublin. Phone: Dublin 93510 Grams: Dublin 93510 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD. 
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ORK and Nuclear Power 


For many years Lawrie’s have been producing 
fabricated pipework to critical B.S. standards for 
industrial and marine applications, and to A.P.I. 
standards for petroleum refineries. Add to this the fact 
that all Lawrie’s welding is approved by Lloyd’s—and 
other major inspecting authorities—and you will see why 
this Clydebank firm is noted for consistent top 

quality pipework, The stimulus of continually working to 
these exacting requirements places Lawrie’s in an 
enviable position for meeting the hypercritical standards 
that can be anticipated in the Nuclear Age. 

Indeed, Lawrie’s are already on the approved list of 
pipework contractors to the U.K, Atomic 

Energy Authority 


PUT YOUR PIPEWORK PROBLEM TO LAWRIE 


j}. & T. LAWRIE LIMITED 


LIVINGSTONE STREET - CLYDEBANK - SCOTLAND 
TELEPHONE: CLYDEBANK 2171/2/3 


LONDON OFFICE: 34 VICTORIA STREET, S.W.1. TELEPHONE: ABBey 4937 & 1847 





Aeronautical engineering is an excellent 

school for nuclear engineering. That is the reason for 

this advertisement. Armstrong Whitworth have been concerned 
with aeronautical engineering right from its infancy. 


Our machine tools and their highly skilled operators are 





now tackling a wide variety of engineering problems. 


We might well be able to help you. Write or telephone to: 


~~ SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED 
’ BAGINTON, NR. COVENTRY. TOLLBAR 2261. 


A20 
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An Improved 


Geiger Muller Tube 


for Beta Counting 





WINDOW DIAMETER 1” 


WINDOW DENSITY 1.5 to 2.5 mg/cm? 

WINDOW MATERIAL mica 

BACKGROUND COUNT 10 counts per minute in standard lead castles 
QUENCHING GAS Halogen 

ELECTRICAL LIFE Exceeds 10'° counts 


Research workers will readily appreciate the significance of the outstanding 
characteristics of the MX123. And this new Mullard Geiger Miiller Tube offers 
even more. It is produced to close manufacturing tolerances which means that it 

can be precisely mounted. Robustness is ensured by the use of a chrome iron 
envelope. The MX123 remains stable, even when operated continuously at maximum 
counting rates; and it has the outstanding insulation resistance of more than 

10'° ohms. For further information on the MX123, or details of the complete 
Mullard range of Geiger Miiller Tubes, please write to the address below. 

A team of specialists is at your disposal. 


Mullard 
i 


DQWY MULLARD LTD., X-RAY DIVISION, NEW ROAD, MITCHAM JUNCTION, SURREY - Telephone : Mitcham 3471 
MXR 502 
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power unit 






Dynatron Power Unit Type 200A provides a 
source of highly stabilized positive or negative 
E.H.T., 175-4,000 volts, for Geiger-Muller 
Counters. The unit is heavily insulated to 
deal with the high voltages involved, and 


equipped with specially designed high voltage 


switches. 


SPECIFICATION 


Output : 175-4,000v. Noise Suppression : I m/cs. to 


o 50 m/cs. mains filter. 
Accuracy : 1°. 





Dimensions : 83” x 19” x 14” 


NUCLEONIC & Stability : 1.§°, for 7°, mains changes. (22cm x 48cm x 35.5cm). 


ELECTRONIC DEPT. 


Dynatron Radio Ltd., 
Maidenhead, Berks. 


Hum : 0.1v per 1,000v of output. Weight : 48 Ib (21.7Kg). 


Scalers Pulse Generators Pulse Analysers Power Units Probe Units Pulse Amplifiers Instrument Racks 





Pu7 





Hl 


















for" obt-the - shelt ‘delivery 


BRITISH MATERIAL ONLY 






One of the largest STAINLESS STEEL STOCKHOLDERS in the country, 
COMPETETIVE PRICES ° SEND FOR sTrocK« tis?Tt 


é, JOHN CASHMORE LTD 


eases GT. BRIDGE : TIPTON - STAFFS. Tel. Tipton 2181/7 
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at London Airport 
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ARMOURED 
CABLE 


TT MIRAI AALS A A 


rey i Illustration shows ‘‘ CORRUSTEEL’’ Armoured 
Cable in the Main Feeder Trunking at London 


Ai ' building. Electrical Contractors, 
TT MIRILI RY RLY AL ns oe eS ae 
Street, S.W.3 


WANDLESIDE CABLE WORKS LTD. * 106 GARRATT LANE * WANDSWORTH * LONDON S.W.18 KY BRITISH " 
Telephone: BATtersea 2273-4 . MADE e 


Telegrams : ‘‘ Wandleside, London” One of FALKS Group. 





LONDON OFFICE: 21 Fitzroy St., London, W.!. BELFAST OFFICE: Dublin Rd., Belfast, N. Ireland. BRADFORD OFFICE: 19 Union St., Bradford, Yorks 
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See them at your local tool wholesaler 


GEM BRUSHES (LUSON) LTD., EST. 1874 


GEM WORKS (DEPT. 9), MINERVA ROAD, LONDON, N.W.10. Tel.: ELGar 7251 (5 lines) 
ROTARY POLISHING & LATHE BRUSH DIVISION, KINGSWOOD MANUFACTURING CO., LTD. 





Brtists in Carbon Gted 
Castings 






® Alloy Steels 
® Stainless Steels 
® Heat Resisting Steels 


® Corrosion Resisting Steels 


All castings can be machined 


in our modern machine shops 





LAKE & ELLIOT, LTD - BRAINTREE - ESSEX 
Telephone: Braintree 1491 
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NEWALLS INSULATION CO. LTD., Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Agents and vendors in most markets abroad. 
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WORK HANDLING | 
EQUIPMENT 
for welding 


OPERATOR’S PLATFORMS 
CYLINDER ROTATORS 
POWERED POSITIONERS 
CLAMPING MACHINES 
WELDING PLATENS 





~ Courtburn Operator's Platform shown above was built for the 
A.P.V. Co. Ltd., Crawley, for weldi ing their aluminium vessels. 


COMPLETE AUTOMATIC WELDING SCHEMES DESIGNED AND SUPPLIED 
Follow the example of the leading engineering firms—choose Courtburn equipment 


SALES DIVISION, GOLDINGTON BURY, BEDFORD 
Telephone: 4587-8-9 


Catalogue gladly sent on request 


OURTBUR 


| POSITIONERS LIMITED | | POSITIONERS LIMITED | 











‘BOBY’ Deaerators and Chemical 
Conditioning Equipment have been 


installed or are on order 


i WATER 


CALDER HALL 


CHAPEL CROSS 
BRADWELL 


WILLIAM BOBY & CO. LTD TR EA TM ENT 


RICKMANSWORTH, HERTFORDSHIRE, ENGLAND 
Telephone: Rickmansworth 4251 * 
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Willans now offer In 


ustry a 


VACUUM MELTING SERVICE 


o 


A high vacuum melting and pouring furnace 
has recently been installed by G. L. Willan 
Ltd. This is to meet the increasing demand 
for special high duty alloys with hitherto un- 
obtainable properties, especially at high 
temperatures. 

Recent technical developments demand ex- 
ceptional purity and very low gas content in 
alloy steels and melting under vacuum is 
proving to be the answer to the problems of 


producing such steels. 


gaasre 
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Willans have had considerable experience in 
making special alloy steels and they invite 
enquiries from metallurgical engineers who 
require such steels with specific properties. 
Vacuum melting may well prove to be the 


solution to their problems. 


G. L. WILLAN LTD. 


(Approved A.I.D., D.I. Arm., A.R.B.) 


Steel Manufacturers 
Sussex Street, Sheffield 4. Telephone 24211 
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or all applications in 
Nuclear Power plants... 


. « « continue to fit 


FREMO STAINLESS STEEL 


bolts, nuts, screws 
and other fasteners 
with corrosion, 

contamination and 


heat resistant 





properties. | 


~ angular motion faithfully transmitted 


Light Series Universal Joints are available in 
special designs for aircraft use, made in light 
alloy to Spec. L.40 anodised, with hardened ground 
steel trunnion pins, cadmium plated. They are 
designed with shank diameters to suit bore of stand- 
ard aircraft tube and will withstand moderate ten- 
’ sion or compression loads. Made in a wide range of 
sizes, they can be supplied with covers as required. 
, Patent Universal ball 

Y Joint combines high 
load capacity, simplicity of 


design and 92-98”. efficiency. 
(N.P.L. certified.) 


Hooke’s Type Universal joint 
is suitable for high speeds 
and is inexpensive to fit. 





Grease Retaining 


oe TRACE MARK 
Covers are available for 


FREDERICK MOUNTFORD all types and sizes of joints. 
(BIRMINGHAM) LIMITED 





Air Ministry Gauge Test House Authority 89755/31 
Fremo Works, Moseley St., Birmingham, 5 


Tel. MiDiand 7984 PBX THE MOLLART ENGINEERING CO. LTD, 
‘ ’ 4 . KINGSTON BY-PASS - SURBITON - SURREY - ENGLAND 
Grams ‘FREMO Birmingham TELEPHONE : ELMBRIDGE 0033-7 (5 lines) RB gen gc 
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Electricity from Nuclear Energy 
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The growing need for power 


As Britain’s industrial efficiency increases, so 
does the need for power. The demand for power 
doubles every ten years. The Electricity Supply 
Industry has already met the doubled demand 
since Ist April, 1948, and has made provision for 
a similar expansion in the next decade. 

Work on the first two nuclear power 
stations, at Berkeley in Gloucestershire and 
Bradwell in Essex, was started in January, 1957, 
and on the third in England, at Hinkley Point 
in Somersetshire, last September. These three 
Stations will have an aggregate of some 
850,000 kilowatts. 
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The Government’s revised nuclear power 
station programme provides for enough nuclear 
power stations to be completed in the next decade 
to provide 5-6 million kilowatts of generating 
capacity. Provision is also being made for 
the construction of new main transmission lines 
and the extension of the distribution network. 


As the demand for power grows, nuclear 
energy will become more and more im- 
portant as a source of electric power, 
upon which the economic future of the 
country so largely depends. 
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High Energy Radiation 
Shielding Glasses 


-- 


ndustrial 


Have YOU considered the possi- 





bilities of Industrial Television 
in YOUR Company ? Wherever 
it is too difficult, too dangerous, 
or too expensive to use a human 
observer, there is a job for PYE 


Industrial Television equipment. 


Lead-Glass Blocks made by 
Chance-Pilkington Optical Works 


The basic equipment consists of 


The usual thickness is 4 inches but greater thickness, up to the Camera, which can be sup- 
9 inches in the case of type OW7 and up to 6} inches for 
927210 and OW8, can be supplied by special arrangement. 
The glass is stirred before casting: rectangular blocks can be 
supplied with ground and polished faces. These blocks are 
ideal for the smaller sized protective window and good 
visibility is obtained through several when used in series. 
The protective efficiency compared with that of lead is for 


plied in a special housing to pro- 
tect it from dust, weather, intense 
heat, noise or shock, and the 


Control Unit and Monitor. It is 





inexpensive to buy, simple to 








radiation from a Cobalt 60 source. Control Unit 
| Glass Refractive Density Lead Total visible Maximum | 
| type | index (d) | grammes equivalent transmission volume after | 
| perce | for thickness grinding and } @ a 
| | | 
polishing | 
| ta 4” 
Oow7 1.70 | 4.3 |} 0.38 79% | 59% 1300 cu. in 
| (stabilised) | 
927210 1.93 6.1 0.54 73% | 56% 550 cu. in 
ows 1.93 6.1 0.54 49% 21% 550 cu. in 
| (stabilised) 


( Stabilised glasses are resistant to darkening under the influence of install and operate, and the run- 
high energy radiation). 


ning costs are low. It is available 
Shielding Glass in Polished Plate Form 


The standard thickness is | inch and sizes up to 1 square for rental, too. 
metre in area can be supplied. The required window thick- 
ness is obtained by building the glass, in layers, in a suitable 
framing. Thus 30 pieces of the lower density glass will pro- 
vide a window of the same thickness and protective 
efficiency as 30 inches of ordinary concrete: the denser glass 
is used for windows arranged in denser biological shielding 
walls. The lower density glass is also used for transparent 
boundary walls of zinc bromide cells: stabilised glass for 
the outer boundary. 


Our Industrial Television Unit 
will be glad to advise you and 
arrange a demonstration. If this 
is successful, we will leave the 
equipment with you for 7 days 
so that you can prove its effi- 


ciency and value for yourself. 








Glass Refractive Density Lead equivalent 
types inden premnes per ex inl This service is, of course, free 
14” Monitor 
Lime Soda 1.52 2.5 0.22 " j i 
(stabilised) and without any obligation. 
Lime Soda 1.52 2.5 0.22 
(unstabilised) 
EDF 1.70 4.3 0.38 
Lead Plate 


Please write for literature giving full technical details to: 


CHANCE - PILKINGTON 
OPTICAL WORKS 


PILKINGTON BROTHERS LIMITED 
GLASCOED ROAD, ST ASAPH, FLINTSHIRE 


Ea 








PYE LIMITED, 

INDUSTRIAL TELEVISION DIVISION 
Radio Works, Cambridge 
Telephone: Cambridge 58985 
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© 5 t h e To nuclear power generation Simon-Carves bring immense 
experience of major plant construction and civil engineering 
for the fuel, electricity and heavy chemical industries, 


and reinforced concrete design and construction, including nuclear reactor structures 


and biological shielding, and for complete heat-exchange 


including the building of orthodox steam power stations 
for more than thirty years. 


In the building of nuclear power stations 





Simon-Carves assume responsibility for all civil engineering 





steam-generating plant and water treatment systems. 
Simon-Carves are conducting continuous research, both in their own laboratories at Cheadle Heath 


and jointly with The General Electric Company at Erith, 
on the improvement of steam conditions resulting from improved reactor outputs, 
on the use of pre-stressed concrete in reactor structures and elsewhere, 
and on the safe disposal of radio-active waste. 


This work is playing an important part in the development 
of future advanced designs and in the reduction of cost per kilowatt. 


Carves Lid @ 


e 
~mon- 
tAR POWER DIVISION / Cheadle Heath, Stockport 





NUCLEI 
IN ASSOCIATION WITH THE GENERAL ELECTRIC CO. LTD 
THE MOTHERWELL BRIDGE & ENGINEERING CO, LTD + JOHN MOWLEM & CO. LTD 
A31 
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Let FERRANTI take the 


stress on Pegasus 
at Portland Place 











The calculation of the stresses in any 





This photograph shows the high temp- 
erature steam piping for a Naval shore 
test installation. 

Reproduced by courtesy of the Admiralty. 





three-di i 1 multi hor pipe 





system is one of the many tasks 
performed in the Ferranti Computing 


Service. 


+o You have the pipes 





We do the work 











aid pe cows ae te You get the answers 


LONDON COMPUTER CENTRE 

21 PORTLAND PLACE, W.1. 

Telephone : LANgham 921i 

Works: WEST GORTON - MANCHESTER 12 


For further details of this pipe-stressing 


¢calculatnon or the Ferranti Computing Service € t 34 ee A Be T 4 L T D 


phone or wrue 














to “ 
who have a range of cae 
1000 NEW TYPES ne 


b <p> (Materiel Technique 
y Industriel) 


* Most models can be fitted with dust covers Operating from 1 Milliwatt to 1 Kilowatt with 
or hermetically sealed. up to 96 changeovers at 10 amps. per contact. 


Delivery 14-21 days 
for most types 


* Range includes certain models hermetically 
sealed, all metal gas filled with glass base, and 
built in adjustable thermal delay. 











* Post Office types 3000 and 600 relays of our 
own manufacture to specification. Guaranteed 
to full A.I.D. and 1LE.M.E. standards. 


by Sole concessionaires for U.K. and 
Dominions on behalf of M.T.1 
Lhd. 
5 BYRON ROAD, HARROW, MIDDX. 
A E. SIMMONDS LTD. Telephone: HARrow 7797/9 Telegrams: SIMRELAY HARROW 


(Manufacturers and Trade enquiries only) 
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Manipulat oy wh pressure pipework in va as — inspection 
lespatch acne ind Li cros Work 


STEEL TUBES. 
AND MANIPULATED PIPEWORK 
FOR NUCLEAR POWER STATIONS 


Stewarts and Lloyds have already contributed substantially 
to the construction of Britain’s new nuclear power stations, 


in which large quantities of steel tubes and manipulated 
pipework are required, 


Contracts in hand include material to be supplied to all 
nuclear power stations now under construction. 


Stewarts and Lloyds design, manufacture and _ instal] 
; 5" 
pipework tor all types of industrial plants. 


STEWARTS AND LLOYDS 


LIMITED 
GLASGOW - BIRMINGHAM - LONDON 


The largest manufacturers of steel tubes in Europe 
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q D \X-RAY FILMS 


® FOR INDUSTRIAL RADIOGRAPHY 


ILFORD LIMITED ILFORD: ESSEX 


fe 
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A COMPLETE PRECISION & PROTOTYPE 
NUCLEAR ENGINEERING SERVICE 
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anti-vibration — 
mounting 
lifting mechanism 


leaching 
 —e machine 
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SCHEMATIC OF 
THE GLOVE BOXES 





radiation shield 

, - assembly 
Drawing by 
NUCLEAR POWER 


cooling 
unit 







WESTERN 


WESTERN WORKS, STAPLE HILL 
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BRISTOL 





f oN 
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@ Consulting 
engineers 


@ Designers and 
manufacturers of 
nuclear and specific 
prototype equip- 
ment 


@ Remote 
manipulation 
equipment 


@ Vacuum casting 
equipment 





telephone: 65-6141/42/43 


cables and telegrams: Aries, Bristol, England 





Photo by courtesy of A.E.R.E. 
A SUITE OF GLOVE BOXES FOR EXPERIMENTAL PRODUCTION OF U-233 METAL 


@ High vacuum 
equipment 


@ Electronic 
engineers 


@ Radio frequency 
engineers 


@ Low temperature 
refrigeration 


@ Installation 
contractors 
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a simple method | These valve holders, made by London 
Transformer Products Ltd., have been 

of making developed because of the great difficulty 

f experienced in effecting a completely oil- 

lt] tight seal on standard valve bases when 

valve holders oil tight mounted on oil-cooled transformers. The 


problem required a material which would 
withstand high working voltages under 
adverse conditions of service. 








FOUND: Epikote Resins 
with the necessary qualities 


Yes, excellent adhesion, excellent electrical 
and mechanical properties. Low shrinkage 
on cure. High resistance to heat, water and 
chemicals. L.T.P. Ltd. selected “‘ Epikote”’ 
resin 828 as giving the most satisfactory 
results. The valve bases were required to 
withstand a peak breakdown voltage of 
25KV under conditions of high humidity. 
On test a figure of 383K V peak breakdown 
voltage was obtained; the resultant equip- 
ment therefore had a very much higher 
factor of safety in operation. 

The technical resources behind the Shell 
organisation will work in close co-operation 
to solve your production problems by the use 
of “ Epikote ” resins. 

















EPIKOTE | epoxy resins 





unrivalled for potting and casting 


SHELL CHEMICAL COMPANY LIMITED 





Divisional Offices: LONDON: Norman House, Strand, W.C.2. Tel: Temple Bar 4455. BIRMINGHAM: 14-20, Corporation Street, 2. Tel: Midland 6954-8 
MANCHESTER: 144-6, Deansgate. Tel: Deansgate 6451. GLASGOW: 124, St. Vincent St., C.2. Tel: Glasgow Central 9561. 
BELFAST: 35-37, Boyne Square. Tel: Belfast 20081. DUBLIN: 53, Middle Abbey Street. Tel: Dublin 45775. 
“EPIKOTE"’ is a Registered Trade M 
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CON-TEN CONSTANT TENSION SUPPORTS 
British Patent No. 474008. U.S.A, Patent No. 2129320. 


“*Con-Ten ” Supports are specially designed to carry any type of load 
under constant tension, throughout the predetermined range 
of movement, for Nuclear and Conventional Power 


Stations, Chemical and Oil Refinery Plants. ae 


It is acknowledged as one which 
produces minimum friction and 
kinematic variation. , 


CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 
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Improved efficiency for 


NUGLEAR APPLIGATIONS 
with CON- TEN 


FOR LOAD OF 





ENGINEERING CL 


TEL: TIPTON 1222 
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NUCLEAR INSTRUMENTATION 


| 


Pe 


¥ 





This experimental unit is being used by Sunvic Controls Limited in the 
development of burst slug detection display equipment proposed for 
the Berkeley nuclear power station. Adapting digital computer tech- 
niques to conventional precipitator sampling units, it comprises 
arithmetical and memory facilities, 24-hours back readings always 
being available. As the equipment counts direct pulses, measuring 
accuracy is unaffected by calibration errors. Completely self-checking, 
it offers flexible programming facilities and individually adjustable 
channel alarm levels. No valves or moving parts are employed, except 
for the low-speed memory drum. (Patent applied for) 


Not only instutments but complete intbcmentation 


for integrated monitoring, control and data handling of nuclear 
reactors and industrial processes. 





SUNVIC CONTROLS LIMITED, P.O. BOX 1, HARLOW, ESSEX TEL: HARLOW 25271 An A.E.I. Company 
Sc/s9 
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y 19494 WINDSCALE PLUTONIUM PILES 


ALED carennurst DiFFusion FACTORY 











AEESD carennurst DIFFUSION FACTORY 





AEE cavoer ‘A’ PRELIMINARY WORKS 


AEEZY caver ‘a’ MAIN CONTRACT 


Ley CAPENHURST DIFFUSION FACTORY 


AEEZI caver ‘B’ MAIN CONTRACT 
KEG verkevey 


A.E.1-JOHN THOMPSON NUCLEAR ENERGY CO. LTD. 


LET winvscace works 


N. G. BAILEY & CO., LTD. 


Electrical Engineers 


BURLEY VALE WORKS, KIRKSTALL ROAD, LEEDS, 4 


Phone: LEEDS 637854 


Loni,  Pewian Gg VMauchelley 
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for Consistent 
Outlet 
pressure 





Pees, 
eesti; 
tite 
23 


Mase 






and reliable pressure control is essentidl. These 
hand-built Regulators will ensure constant flow of 
required volume through the full range of outlet 
pressures, irrespective of pressure drop in cylinder 
or pipeline and are available for use with most com- 
pressed gases. 

.-. maintaining B.1.G. excellence 


British Industrial Gases Limited 


700, GT. CAMBRIDGE RD, ENFIELD, MIDDX. Telephone: ENField 4022, Telex: 24128 


Sales and Technical Assistance available in most areas 





€Sz1 moquioy 
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————_ SINGLE-STAGE 
VOLUTE PUMP 


easy access to the interior 


Worthington-Simpson single and two-stage horizontal split-casing 
centrifugal pumps are available in capacities from 15 to 15,000 G.P.M., 
heads up to 550 feet depending upon cavacity. Suction discharge 
nozzles are integral with the lower half of the pump, and the upper 
half can be removed without disturbing shaft alignment or connections. 
These pumps will operate in series with any type of drive and are 
particularly suitable for applications where high efficiency and low 


maintenance costs are required. 
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Worthington - Simpson Ltd NEWARK NOTTS 


P6386 
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UCLEAR ENGINEERING cannot tolerate faulty 


design or ill-chosen materials. Every inch of a 





plant that houses such enormous energy has 
to be designed and constructed to highly critical specifications. 
That is why such contracts go only to the cream of industry. 

For this reason we at the Darlington Insulation Company are 
particularly proud to list, among our many major achievements, 
the honour of being the first insulation contractors to work on a 


British nuclear power station. 


The Calder Hall project involved a succession of new problems 
during construction, the testing nature of which was just another 
challenge successfully met by the skill of our engineers. 

Your insulation problems (whether heat, cold or sound) call for the 
same wide experience, the same awareness of new developments 
in engineering, as well as suitable materials of proven efficiency. 
A talk with one of our technical representatives will cost you no 
more than a letter or a ‘phone call. The Darlington Group of 
Companies are always at your service and would be pleased to 
help you right away. Ring Newcastle 23666 and tell us your 
problem now. 


THE DARLINGTON INSULATION CO. LTD 
Head Office: 38 Great North Road, Newcastle upon Tyne 


Branch Offices at: London, Birmingham, Bolton, Bristol, Cardiff, Glasgow, Leicester, Sheffield 
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How it was done! 


The AGIP story, as the editorial and news staff 
have come to call it, was a moment of real ex- 
citement and tension. 


The news of this great contract by a British 
firm broke first in ‘ The Times,’ ‘ Telegraph ’ and 
‘Express’ on the morning of November 20. The 
staff arrived here that morning agog with ex- 
citement; within the hour we were in touch 
with the Nuclear Power Plant Company at 
Knutsford. But there was a polite ‘No com- 
ment’ and a request that we should contact 
their public relations organization. Now public 
relations are of course really half as old again 
as time and presumably the phrase means good 
relations with the public. And yet so far as the 
Press is concerned the word ‘public relations 
organization’ usually means ‘nothing more 
doing.’ Indeed, as we expected, these charming 
people told us nothing that we did not know 
already. 


Perhaps we had better explain that 90 per cent 
of the December magazine was already printed 
and the type for the remaining 10 per cent was 
even at that moment being carried by two 
strong-armed printers to the machines where 
it would be made fast for the running of the 
final section. So minutes really counted. For- 
tunately the overseas telephone exchange con- 
nected us immediately with our Italian corres- 
pondent who happily had not gone out for his 
morning aperitif in the piazza. Happily again, 
he works an espresso-throw away from the 
head office of AGIP Nucleare and within min- 
utes he was sitting talking to their managing 
director Dr Gino Martinoli. 


In remarkably short time Milan was calling back 
and there he was with the facts. In eleven 
minutes the story was written and telephoned 
to the printers. The type was composed and in- 
serted on the machines. Away they went into 
action on the final section. The very next morn- 
ing the complete magazine, printed and bound, 
was on your office desk or breakfast table. We 
felt quite pleased that we had achieved all this 
at an almost better than newspaper speed. We 
felt even more pleased that NUCLEAR POWER 
was the first and—unless our commercial intelli- 
gence is very poor—only printed news-sheet 
pamphlet, journal or magazine produced in the 
English language to appear with such full details 
of this very great commercial British victory. 
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Fission Product Detection Systems for gas and water- 
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high quality equipment and reducing overall costs 
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LETTERS TO NUCLEAR POWER 





Congratulations to NPPC 


SIR: Thank you for your telegram and congratula- 
tions which is very greatly appreciated. It was a hard 
fight. 

C. A. Parsons & Co Ltd, 
Newcastle-on-T yne 


CLAUDE D. GIBB 


>» When the news broke about the Nuclear Power Plant Co's 
agreement with AGIP Nucleare (Worldview, December) 
NUCLEAR POWER sent Sir Claude Gibb, NPPC chairman, the 
following telegram— Congratulations on a victory which by 


all accounts was hard fought.’ Above is Sir Claude's reply, Ed. 


Difficult 


SIR: NUCLEAR POWER is not at all what I want: it is 
no use to me. I had thought it was of the popular 
scientific kind but it is, I see, highly technical. It is 
however a wonderful magazine of its kind, beauti- 
fully got up and is a credit to you and British 
enterprise. 
Southdown Hill, 
Brixham, 

Devon 


ALFRED M, LAUGHTON 


P Yes, well of course NUCLEAR POWER is not designed for the 
general public but rather for people actually involved in the 
subject. Even so, we number among our readers a great many 
who are not in this category but take it because they have to 
keep in touch with what's going on. Thank you for your kind 
remarks anyway Mr, were appreciated by 
NUCLEAR POWER’'s hard working ediiorial team. Ed. 


Laughton—-they 


Easy 

SIR: Id like to take this chance to express apprecia- 
tion of the way NUCLEAR POWER is produced and the 
skill with which so much of the subject matter is 
made comprehensible to the layman. I wish the pub- 
lication a very successful future and if there is a 
certainty in the world, it is that it will have just that. 
Knockomie, NORMAN R, WEBSTER 
Forres, 

Morayshire 


P Except in our own particular subject, it is true that we're 
all laymen. We appreciate this on NUCLEAR POWER and we 
don't believe in ‘ coterie’ articles appealing to a few specialists. 
4 broad general understanding of all aspects of nuclear energy 
is essential for everyone in the business if their specialization 
is to become meaningful and purposeful. This is what we try 
to do and we're glad to find it works. Ed. 


More theory wanted 
SIR: I congratulate you about your magazine: it is 
the most up-to-date publication on the subject of 
nuclear engineering. However, if I may suggest some- 
thing, I think you should give more space for theore- 
tical articles. The course on Reactor Physics, for 
example, was interesting to me. 
Special Weapons Division, 
French Air Force, 
Paris 


CHRISTIAN MAURETTE 


> This is the problem that confronts the editor of all publica- 
tions from national daily newspapers to parish magazines— 
how to give value to all the varied sectional interests in his 
readership. It's particularly tough on a technical magazine like 
NUCLEAR POWER in which we cover everything from heavy 
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- - - THE WORLD OVER 


In this supersonic age, the men who test and fly the experi- 
mental jet aircraft of tomorrow are protected against gravitational 
pull, abnormal stresses and the rigours of rarefied atmospheres 
by scientifically-designed helmets, suits, boots and gloves. 


On the ground, men employed in guided missile development, 
atomic and nuclear projects, oil refineries, chemical, engineering, 
mining, building and other industries need equally reliable protec- 
tion against the hazards of their particular occupation. TIMEG, 
who have specialised in this field for years, can meet all their 
varying requirements — exactly, efficiently and speedily — from 
extensive stocks that are unsurpassed in quality and variety. In 
addition, TIMEG also supply a complete range of equipment for 
canteens and hostels. 


It pays to consult TIMEG before you make a final choice. 
Write or ‘phone today for copies of their latest brochure and price 
list and see for yourself. 


TIMEG LIMITED 


Specialists in the design and manufacture of 
Industrial Protective Clothing 


102 WARDOUR STREET, LONDON, W.1 


Telephone: GER. 1191-2 
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Sir! 





piled foundations for power reactors to pea-sized transistors. 
inyway, whether it’s one or the other, we can’t get far with- 
nut theory and we shall continue to run theoretical articles 
whenever the need is demonstrated. The course of Reactor 
Physics referred to by M Maurette was by James F. Hill, 
NUCLEAR POWER’S Consulting Editor and ran in 12 instalments 
from May 1956 to May 1957. We hope soon to have this series 
available in permanent reprint form. Ed. 


Where are the British textbooks ? 

SIR: I shall shortly be taking up a post with The 
Nuclear Power Plant Co as a mechanical engineer. 
and as a reader of NUCLEAR POWER could you please 
advise me as to the title of a book which would give 
me a good grounding in nuclear engineering. I have 
a higher national certificate but no experience in 
nuclear subjects so I need something that will start 
from basic principles. 

Kingston-upon-Hull, B. TOWLE 
Yorks 


» There's a crying need for a good basic book on nuclear 
power engineering from the British point of view. Of Ameri- 
can books there are several excellent ones and though they 
are applicable enough on the physics side, they all practically 
ignore the British type of gas-cooled graphite moderated re- 
actor of the kind NPPC are mainly interested in, and concen- 
trate on liquid cooled types. 
Here's a selection of those we have found useful: 
/. Principles of Nuclear Reactor Engineering Glasstone 
Macmillan: 60s. 
2. Thermal Power from Nuclear Reactors Thompson and 
Rodgers Chapman & Hall: 58s. 
3. Nuclear Engineering Bonilla 
McGraw-Hill : 94s. 
4. Nuclear Power Engineering Schwenk, Shannon and Skrotski 
McGraw-Hill : 49s. 
5. Nuclear Power Reactors Pickard 
D. Van Nostrand : 64s. 
For basic physics you could hardly better the series we ran 
in NUCLEAR POWER by James F. Hill, For details see reply to 
Vo Maurette in this issue. Ed. 


1958-9 Year Book 
SIR: I enclose our return for entry in next year's 
NUCLEAR POWER YEAR BOOK and BUYERS GUIDE. I have 
also ordered a copy of this excellent publication 
which I shall be glad to receive when published. 
N. G. Bailey & Co Ltd, Cc. J, PETHED 
Leeds, 4 Managing Director 


P Yes, already the Year Book staff is well ahead with the task 
of preparing this year's edition. This will be even bigger and 
more comprehensive than the first, 1957-8, edition, which has 
already proved to be an indispensable reference work for busy 
executives. Ed. 


Student rates 
SIR: May I extend my student rate subscription to 
NUCLEAR POWER as I now find my studentship at Bir- 
mingham University will continue until at least 
September 1959, I very much enjoy your interesting 
and useful journal. 
81 Whitehorse St, R. S. HALL 
Hereford 
> You certainly may, Mr Hall, If you are a bona-fide student 
at a recognized university or technical institute you can get 
NUCLEAR POWER at half the normal rate—£1.1.0 a year. — Ed. 
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IT’S IDEAS THAT MAKE 
YOUR BUSINESS GROW! 
Clear the way for thinking time with 

THE VOICEWRITER 


Every day businesses grow bigger, move faster, 
demand better communications. The EDISON 
VOICEWRITER helps to satisfy this demand in 
offices and on the desks of executives around the 
world. 

Management messages must be relayed accu- 
rately and quickly. The Voicewriter’s value lies 
in its ability to do this—an ability that Thomas A. 
Edison foresaw when he invented the business 
Phonograph. 

The Voicewriter is an ever-present means for the 
quick despatch of executive decisions, ideas, dele- 
gation of work, all the administrative details. The 
Voicewriter is one of the many electronic advances 
pioneered by Thomas A. Edison Industries, the 
Company carrying on the high traditions of its 
famous Founder. 


We shall be pleased to send you further particu- 
lars and if so desired arrange a free demonstration 
at your desk. 


———> 
Choma Q.Etioom. 
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Bradwell, Essex, has leapt into fame 

as the site of the first commercial 

nuclear power station in the world to 

be built by N.P.P.C. Eight names make 

The Nuclear Power Plant Company Limited. 
N.P.P.C. thus combines the resources 

of eight specialist companies whose individual 
skills are co-ordinated to form a 

unified team capable of undertaking the 
construction of complete nuclear 

power stations throughout the world. 


Bradwell nuclear power station will have 

a guaranteed output of 300 Megawatts. It is 
being built by The Nuclear Power Plant 

Co. Ltd. for the Central Electricity Authority. 


A Greater Britain through 


THE NUCL. EAR POWER PLANT COMPANY LIMITED 
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Down to the Sea 


Britain’s spectacular progress in land-based nuclear power stations contrasts vividly with our 
backwardness on ship propulsion. Reasons for this are not far to seek: we could only do 
one thing at a time and power stations were a dire necessity, whereas ships were not. They have 
never been entirely out of mind however and in fact long before Calder Hall was conceived 
some work had already been done at Harwell on the submarine problem. During the last 
year or two several industrial and Authority groups have been at work on feasibility studies 
but apart from the Dreadnought no actual ship plans have been announced. 


When Sir Christopher Hinton and R. V. Moore read their paper on nuclear ships to the 
Institute of Marine Engineers last month it was evidently not as private individuals but as 
official spokesmen, since their material was taken from AEA design studies for merchant ships 
and can therefore be taken as authoritative. It should be pointed out however that their 50,000 
s.h.p. ship (100,000-tons deadweight) which they describe in some detail is now only of acade- 
mic interest: what would have been much more interesting is the later 25,000 s.h.p. (45,000- 
ton dwt) ship which they mentioned but did not describe. In any case, the former is a fantas- 
tic project: the problems of running a ship of this colossal size would be quite enough 
without adding to them the complication of a completely novel propulsion system. Even the 
smaller ship is a very large one and it could not, for instance, use the Suez Canal. 


The Hinton and Moore conclusions at face value are not encouraging but it should be realized 
that in arriving at them the authors seem to have been obsessed by economics. Sir Christopher, 
for example, in replying to the discussion, insisted that the nuclear merchant ship must pay 
dividends. But is not this trying to run before we can walk? Of course it must pay ultimately 
but is there any reason why the prototype should? Does Calder Hall generate electricity at 
anything like an economic figure? Will the Savannah pay her way? Will the Lenin bring in 
rubles? Naturally we must choose a ship that bids fair to pay off in the end but as long as it 
provides design and operating experience relevant to this aim we should not be too preoccu- 
pied with the economics of our first effort. 


There now seems little doubt that official policy is solid on the enriched Calder-type reactor 
and certainly it is the kind we know most about. One would have liked more details however 
on the AEA’s feasibility studies on pressurized water reactors which were dismissed so cur- 
sorily by the authors, because they would seem to have a lot of advantages from the point 
of view of operating on a moving platform. Hinton and Moore see no particular difficulties 
about the gas-cooled reactors in this respect but one would like to be convinced that the 
problems of holding a huge graphite core firmly in place in a high sea are capable of solution. 


Whatever type is used, enriched fuel will be an essential and here intelligent discussion be- 
comes practically impossible. Plutonium has been widely canvassed as an enriched fuel but 
as far as is known this still has to be proved, and even enriched U has not yet been used in a 
gas-cooled: reactor. In any case the problem is tied inextricably to the military and raises 
the horny old question—* how high does the stockpile have to be before some enriched fuel 
can be released for peaceful purposes?’ Incidentally why is it always tacitly assumed that 
enriched fuel can only be got by diluting the fabulously expensive weapon-grade 235 produced 
in a diffusion plant. If an enrichment of only 1-5C, is needed, what is the objection to build- 
ing a relatively simple plant of just a few stages with this as an end product? 


Technicalities aside, however, it is now of urgent national interest that a start on the nuclear 
merchantman be made as soon as possible. As a—if no longer, the—leading maritime power we 
cannot afford to be left behind when others are now well advanced to achieve this object. 
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REACTOR INSTRUMENTATION 


CONTRACT FOR F KGO 


ELECTRONICS 


The New Danish Reactor at Riso will be the fourth for which 
EKCO ELECTRONICS has been responsible for the complete 
Nuclear Instrumentation. We have already supplied complete 
Nuclear Instrumentation for reactors at Harwell, Dounreay 
and Sydney. This new contract is still another indication of the 


commanding lead earned and eld by... 


ahead in electronics 





EKCO 


ASO 
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Work begins at NIRNS 


Contract worth £M1 for the main build- 
ings of the high energy laboratory at the 
National Institute for Research in 
Nuclear Science has been awarded to 
W. E. Chivers & Sons Ltd. To be named 
after Rutherford, the laboratory is being 
built on a site adjacent to Harwell and 
will house the Institute’s proton synchro- 
tron. The concrete building for the syn- 
chrotron’s magnet will have specially 
strengthened walls and roof to support 
the shielding, provided mainly by earth 
mounds. Roof will be 4 ft 6 in. concrete 
and 10 ft of earth with provision for 
adding a further 10 ft should it be found 
necessary. Main shielding wall separat- 
ing the magnet from the experimental 





In this perspective drawing of the NIRNS, magnet room for the proton synchroton 


WORLDVIEW 


same block will be counting rooms, an 
experimental preparation area of 4000 
sq ft and accommodation for the operat- 
ing crew. 

Set up in March (Worldview, April) 
the Institute will provide experimental 
facilities for universities and research 
institutions and will be financed mainly 
by grants through the AEA. 

First director of the Rutherford high 
energy laboratory will be Dr T. G. 
Pickavance, at present deputy head of 
Harwell’s general physics division. 


Windscale aftermath 

The accident to No 1 reactor may have 
the effect of concentrating the Atomic 
Energy Authority's efforts on fewer pro- 
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is shown as circular structure in the background. To its left is the experimental 
area and next to that the control and preparation room. Long buildings at right 
are laboratories and offices 


area will be 28 ft thick concrete with 
moveable blocks up to a height of 12 ft. 

Already nearly 200,000 cu ft of earth 
have been excavated and boreholes made 
down to 200 ft. Absolute stability of the 
magnet foundations is essential and 
earthquake records for the area since 
they began have been studied. Architect 
for the whole project is G. W. Dixon, 
ARIBA of Harwell’s new works division; 
consulting engineers are Merz and 
McLellan. 

Earth banks will shield the experi- 
mental area on all sides. External beams 
will be absorbed at the ends of long tun- 
nels driven into the back wall of the 
experimental area, and the contours of 
the site have been exploited to ensure 
that the most intense beams are driven 
into the hillside. Shielding overhead will 
be provided at the targets where neces- 
sary. 

The machine will be operated remotely 
from the nearby control room. In the 
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jects. This is revealed in the report of 
the Fleck Organization Committee 
(NUCLEAR POWER Dec 1957 p. 524) which 


was published as a White Paper just be- 


fore Christmas. It says the tendency to 
cream off the best talent for new pro- 
jects must be checked so that the pro- 
duction plants are staffed by men of the 
necessary calibre. This is seen as a facet 
of the national shortage of scientists and 
technicians and in this the Authority has 
been hampered by its salary structure 
which was laid down by the Govern- 
ment.. Some concern is expressed at the 
situation which might arise with the ad- 
vanced reactors at Dounreay and Win- 
frith and the report recommends staff 
structures for these. Regarding Windscale 
No 2 reactor which was closed down in 
October, the report sees little hope of 
restarting this for six months at least. 
Protests about the earlier Penney 
Report in which part of the responsibility 
for the accident is laid at the feet of the 


operatives, have been made to the Prime 
Minister and the Authority by the In- 
stitution of Professional Civil Servants. 
In a letter to Sir Edwin Plowden, the 
Institution’s secretary, Stanley Mayne, 
wrote ‘If the published documents are a 
fair summary of the report, then I 
accuse it of being wrong in a number of 
material details, hasty in forming con- 
clusions on inadequate data and unfair 
in making accusations without giving full 
and fair opportunity for examination— 
in short, much more anxious to find 
scapegoats than causes.” 

Talks have been agreed to by the 
Authority, and the Prime Minister said 
he would ask the Paymaster-General to 
receive a deputation on his behalf if the 
Institution is not satisfied. , 


Butler to tell all 

Harwell’s ZETA thermonuclear ‘ device * 
(Worldview Aug 1957) has produced 
genuine thermonuclear neutrons and a 
temperature of several million degrees 
C. This much and this only emerges 
from the welter of rumours and denials 
that were flying round before Christmas. 
Matters came to a head on Dec 17 when, 
in reply to a House of Commons ques- 
tion, Lord Privy Seal R. A. Butler said 
he would release full scientific details 
early in the New Year. 

It had been alleged that Harwell had 
achieved success some time ago but that 
the news was vetoed by the Americans 
in the Joint Declassification Committee. 
This provoked a sharp comeback from 
AEC chairman Lewis Strauss on Dec 
18. Cabling to Washington from the 
Paris NATO meeting Mr Strauss said 
the reported suppression of Harwell’s 
success by the UKAEA at his request 
was completely false. He recalled the 
recent joint Plowden/Strauss statement 
on the subject and stated that a simul- 
taneous publication of reports for US 
and UK laboratories was being arranged 
for as early as possible in the New Year. 
Mr Strauss emphasized that thermo- 
nuclear power was still remote, although 
he was confident it would come. Thus 
it would not interfere with development 
of fission reactors. In London AEA offi- 
cials refused to comment. 


Dreadnought still on 

Earlier reports that the Dreadnought 
project was to be scrapped were denied 
in the House of Commons on Decem- 
ber 11 by Christopher Soames, Parlia- 
mentary Secretary to the Admiralty. 
Building is going on as planned, he said, 
and research is also under way on a 
nuclear-powered merchant ship. A week 
before, Rear-Admiral Wilson also asser- 
ted that the project was still on. Speak- 
ing at a meeting at the United Services 
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Institution he said ‘I am quite unaware 
of any official intention whatsoever to 
scrap the Dreadnought.’ 

At the Eisenhower/ Macmillan talks in 
Washington at the end of October 
(Worldview, December) agreement in 
principle was reached on exchange of 
information about military nuclear pro- 
jects—including Nautilus and Sea Wolf. 
But this means revising the McMahon 
Act which needs Congressional approval. 
If this is obtained, the US will be free 
to cooperate in the development and 
production of nuclear propulsion units 
for submarines and other military pur- 
poses. It seems probable that an Ameri- 
can-type reactor would probably then be 
used in Dreadnought and that the pre- 
sent decision to carry on is an interim 
measure while Congress is deliberating 
the fate of the McMahon Act. 


Britain's programme right 


Canadian view 


by a NUCLEAR POWER 


staff reporter 





1AN F. McRAE 


‘The British nuclear energy industry has 
nothing to worry about.’ Nuclear expert 
in the Canadian Trade Mission. Ian F 
McRae of Canadian GE, said this to me 
when I went to see him in London just 
before he went back home. With the 
Mission he had been to Harwell, Calder, 
and Babcock and Wilcox—all more or 
less familiar ground to him—and to 
Berkeley for the first time— it’s a fine 
engineering job’ he said. He believes the 
British nuclear programme is absolutely 
right—for Britain. With their rapid 
assembly and established technology. 
gas-cooled reactors are specifically suit- 
able for the British situation. But on 
possible needs for Calders in Canada he 
said ‘I wouldn't express any enthusiasm 
for them at the present time.’ In Canada 
the Npp is highly developed and suits 
the Canadian picture—it is rugged, has a 
higher efficiency than the gas-cooled type 
and a greater neutron economy. Follow- 
ing the design change in the NPD early 
in 1957, when horizontal ceramic fuel 
elements were adopted, it is now 
scheduled for completion in 1960, a year 
later than originally planned. McRae 
could give no date for completion of the 
200MW power reactor, for which the 
NPD is a 20MW prototype, but told me 
that it will be in the design stage before 
NPD itself is in operation. McRae reckons 
that the power shortage will not be felt 
in Ontario until about 1965, but that 
there is plenty of development work on 


nuclear to be done before then. Inciden- 
tally, he believes that, as far as Canada 
is concerned, nuclear power will not be 
economically competitive until the 
1970's. 

On fusion he said ‘ We can't afford to 
wait for it. We've got to go along with 





Inspecting the pressure vessel during 
the Canadian Trade Mission’s visit to 
Berkeley are (left to right) R. E. 
Heartz (Shawinigan Engng Co), D. M. 


Stephens (Winnipeg Elec Co) and 
F. C. Mannix (Mannix Ltd) 


wait for what we 
Industry must continue 
development work on fission reactors— 
if we wait for power from fusion to be- 
come a practical proposition, the whole 
engineering industry will suffer. 


have-—not 
want to have.’ 


what we 


Successful tour. The visit of the 53-man 
mission had been 100 pct successful, 
McRae told me. Industry had received 
them with the greatest courtesy and they 
had been well pleased with what they 
saw. He thought the British engineering 
industry, as a whole had no cause for 
anxiety— Britishers are a little modest’ 
he added. He emphasized that it was 
not a buying mission— you might call 
it exploratory.’ Its purpose was to test 
the capacity of British industry to sup- 
ply more of Canada’s import needs. 


ese 7 

New British atomic group 
Complete nuclear power stations of from 
5 to 25MW capacity are the subject of a 
technical collaboration agreement an- 
nounced on Dec 3 by Ruston & 
Hornsby Ltd of Lincoln, the well-known 
diesel engine manufacturers and J. K. 
Keir & Co Ltd of London whose civil 
engineering activities involve large and 
small scale construction work at home 
and abroad. A combined design team is 
being established at Lincoln by Mr 
Geoffrey Feilden and Dr M. B. Wood, 
engineer director and nuclear project 
engineer respectively of Rustons. 

A spokesman for the companies told 
NUCLEAR POWER the effort would be. en- 
tirely British and would be carried out 


in association with the Atomic Energy 
Authority. 


Sub crew leaves watches behind 
Radium-painted wrist watches and dials 
have had to be banned from nuclear 
submarines because the radon they give 
off disturbs the control instruments. This 
unusual radiation problem was described 
by Commander Jack Ebersole, formerly 
medical officer of the Nautilus and now 
of Sea Wolf, in a BBC interview on 
December 5. All radium had to be eli- 
minated from the ships, ‘even to the 
point of asking our men to leave their 
radium-painted wrist watches at home, 
said the Commander. But apart from this 
minor problem, there had been no radia- 
tion difficulties—the shielding engineer 
had done a magnificent job, and exposure 
of the crew during the past three years 
had been less than 5 pct of tolerance 
level. Asked whether he thought there 
had been any psychological problems 
among the crew, which. had to live so 
near the reactor for such long periods. 
Ebersole said ‘We have seen no signs 
of it.” 

Straightforward ventilation problems 
arising from long submergence, had been 
the main worry. A new source of carbon 
dioxide had recently been discovered 
cigarettes. As the navy did not want to 
prevent the crew smoking, special means 
of removing the CO. had been developed 
which now limits the concentration to 
well below the acceptable level. 


DENMARK 
Setback at Riso 


A serious defect has been discovered in 
the reactor tank delivered to the research 
establishment at Ris6é by the Foster 
Wheeler Co of New York. This is for the 
enriched uranium light water moderated 
tank type reactor with maximum out- 
put of 5 MW, known as DR2. Scheduled 
for completion early in 1958, it was to 
be used for research and isotope pro- 
duction. A Danish AEC official said in 
Copenhagen on December 5 that this 
setback will cause considerable delay to 
Denmark's atomic energy programme. 

When given a water pressure test the 
tank appeared to leak in several places 
which would have led to an escape of 
radiation had the fuel been inserted. So 
far it has not been decided whether to 
repair the tank in Denmark, which could 
probably be done, or to return it to the 
US. 


GERMANY 
Demag team with Al 


By an agreement signed on December 17, 
Demag AG of Duisburg, West Germany, 
and Atomics International have formed 
a joint subsidiary, Interatom or Inter- 
nationale Atomreaktorbau GmbH. Ob- 
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jectives are stated to be development. 
design and manufacture of reactors and 
this will presumably mean the installa- 
tion of Atomics International reactors in 
Europe, As Germany's biggest machine- 
building company, with steelmaking and 
mining industries, bulk handling installa- 
tions and civil engineering as its main 
fields of interests. Demag will bring to 
the alliance experience of exporting to a 
wide market. To extend its field into 
nuclear energy, the Company set up a 
special study group some time ago, and 
the new agreement provides for German 
technical personnel to be given specialist 
training in Al facilities. 

In the nuclear energy field since 1946, 


Atomics International have developed 
several homogeneous reactors for re- 
search and two power reactor types: 


sodium graphite, and organic-moderated 
and cooled. Outside the USA, they have 
built homogeneous research reactors in 
Japan and Denmark and similar plants 
are now under construction for the uni- 
Frankfurt. 


versities of Berlin and 


Munich. 


Supersonic U-separation 


A new method of uranium _ isotope 
separation has won for Dr E. W. Becker. 
head of one of the physical laboratories 
of Marburg-am-Lahn University, the 1957 
Max Buchner prize from DECHEMA 
(Deutsche Gesellschaft fiir Chemisches 
Apparatewesen—German Association of 
Chemical Apparatus Manufacturers). The 
conventional method, based on gaseous 


through sintered metal membranes, in- 
volves tremendous energy consumption 
owing to the very small difference in 
diffusion rates of U-238 and 235 and 
the small proportion of 235 in the mix- 
ture. In American plants about 50 mil- 
lion KWh per year is expended on this 
process—2/3 of the total electric power 
consumption in Germany. 

In Dr Becker's system, the hexafluoride 
is pumped through extremely small bore 
nozzles—0-01 mm or less—and narrow 
slits at supersonic speeds into a high 
vacuum. The spreads, 
lighter molecules suffering the greatest 
deviation, while the heavier ones with 
greater momentum undergo little change 
of direction. With suitable collectors 
funnel-shaped for instance—at the end 
of the vacuum chamber, the isotopes can 
be separated. To obtain marked enrich- 
ment the process must be repeated many 
times. 


ITALY 
Vitro PWR will be 150 MWe 


Further details have been released on 
the pressurized water reactor to be built 
by the Vitro Corporation for SIMEA 
(Societa. Italiana Meridionale Energia 
Atomica), a subsidiary of the state- 
owned AGIP Nucleare (Worldview, Sep 
tember). Site will be at the mouth of the 
Astura River on the Tyrrhenian Sea, 40 
miles south of Rome. Gross output will 
be 150 MWe. Vitro contract is for 
design, engineering and construction of 


emerging jet 
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components, including the reactor itself, 
will be bought in the US, Corporation's 
president, J. Carlton Ward, has empha- 
sized that, contrary to current reports, 
no manufacturer or subcontractor has 
yet been named. 


NORWAY 
Nuclear insurance pool set up 


Forty-one Norwegian insurance com- 
panies have so far far agreed to join 
the newly established nuclear insurance 
pool in Oslo. Minimum = share is 
Kr30.000. Purpose of the venture. 
launched on the initiative of the Associa- 
tion of Norwegian Insurance Companies, 
is to provide cover against any damage 
and loss caused by or in connexion with 
the operation of nuclear installations, in- 
cluding power plants. This does not 
include damage from missiles or test 
nuclear explosions. 


INTERNATIONAL 
Euratom begins January 1 


Ratification of the Euratom and Com- 
mon Market treaties is now complete. 
the signature of the two remaining coun- 
tries. Belgium and Holland, having been 
obtained at the beginning of December. 
Signatures of all six member countries 
were deposited in Rome before Decem- 
ber 15, and under one of the terms of 
the treaties, both therefore become 
operative on January 1. 

The structure of Euratom and Britain's 
relationship with it as a non-member are 





diffusion of uranium _ hexafluoride the power station, and certain major discussed elsewhere in this issue. 


UNITED STATES 
Shippingport goes critical 


America’s first full-scale nuclear power station, the Shipping- 
port pressurized water reactor, went critical for the first time 
at 4.30 in the morning of Dec 2—15 years to the day after 
Fermi’s first graphite pile started in Chicago. During the 
initial start-up trials the big PWR worked up to a power 
level of 25 kW, no power of course being generated. On 
Dec 18 it had been notched up to full power of 231 MWt 
(60 MWe) and electricity was delivered to consumers. The 
plant has cost over $M80—more than double the original 
estimate. The reactor was built by Westinghouse with a pres- 
sure vessel (NP March 1957) by Combustion Engineering and 
the turbine plant was installed by the Duquesne Light Co who 
will operate it for the AEC, distributing the power through 
their power grid. Ground was first broken in the Ohio River 
site 30 miles north west of Pittsburgh on Sep 6, 1954. 

The first full-scale nuclear power station in the world 
designed purely for electricity generation, Shippingport forms 
part of the AEC’s Experimental Reactor Programme. It is 
expected that a ceremonial dedication of the plant will follow 
when commissioning is complete. 





Containing 14 tons of natural uranium plus 165 Ib of highly 

enriched (exact figure not announced) material the 58-ton core 

assembly in its stainless steel cage is lowered into the pressure 

vessel. Clearance was only 0:06 in. and operation took many 
hours and scrupulous attention to cleanliness 
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Ike's ship on way 





She will be called NS ‘Savannah’ after the 320-ton steam and sail packet that made the first powered Atlantic crossing, in 1819. 


The voyage took 25 days and ‘ Savannah’ arrived right out of fuel, her 90 h.p. engine having run 85 hours 


The keel for NS Savannah—President 
Eisenhower's ‘atoms for peace” mer- 
chant ship—will be laid this spring at the 
Camden, NJ, Yard of the New York 
Shipbuilding Co. She is due to be 
launched in 1959 and in service by 1960. 
Displacing 21,000 tons, the 20,000 s.h.p 
(normal) single screw ship will be 
powered by a Babcock and Wilcox pres- 
surized water reactor with a maximum 
continuous thermal rating of 85MW. 
Total cost is expected to be about $M42°5 
which will include R & D. Of this, rather 
over half will be met by the AEC for 
the reactor plant and the rest by the 
Maritime Administration. Babcock’s con- 
tract, awarded last April. is £M9-8. 


Savannah will be 588 ft long and 78 ft 
in beam. She will carry about 10,000 
tons of cargo plus about 60 passengers 
and 150 crew. The core is expected to 
allow 34 years, or 350,000 miles between 
refuelling—about 30 times that of a 


inside with detachable head. Working 
pressure will be 1750 psi and it will be 
designed for 2000 psi. Two coolant loops 
will be provided, water temperatures at 
inlet and entry to the core being 495 
and 521°F respectively. Boilers will be 
natural circulation, raising 800 psi dry 
sat. steam and will be of the U-shell, U- 
tube type with primary water on the 
tube side. 


The first core will probably consist of 
in. dia. stainless steel rods filled with 
36 pct enriched UO,. These will be in- 
corporated in 32 elements of 200 rods 


1 


each and grouped into a 5} ft dia. 
cylindrical core assembly. 


Shielding will be composite, steel 
plate and water, and the reactor will be 
housed in a cylindrical, domed-end, con- 
tainment tank. Built in steel and designed 
for 186 psi, it will be able to contain a 
complete primary rupture. This vessel 


be part of the shielding and access will 
not be possible during operations. 

The reactor will be positioned exactly 
amidships and the superstructure aft. 
leaving a clear space for the loading 
hatch giving access for refuelling. 

Machinery, by DeLaval Steam Turbine 
Co will be a cross-compound geared set 
and two diesel standby sets will provide 
a 6-knot get-you-home speed. 

Meanwhile America is already looking 
forward to an advanced phase of nuclear 
shipping and in response to a joint invi- 
tation from the Atomic Energy Commis- 
sion and Maritime Administration, eigh- 
teen firms have tendered design propo- 
sals for a gas-cooled, gas-turbine propul- 
sion system. Preliminary design studies 
included nitrogen and helium as coolants 
and graphite and hydrides as moderators. 
It is hoped to have a land-based proto- 
type built about 5 to 7 years after plac- 
ing of the contract. In addition to these 








will be supported on a concrete struc- 
ture and along the sides will be fitted 
collision mats of steel and wood in alter- 
nate layers. 


gas-cooled concepts, the water- and 
organic-moderated types are also being 
considered as more immediate possibi- 
This containment shell will lities. 




















comparable conventional ship. 


The pwr vessel—in carbon steel, lined 
with stainless—will be about 8 ft dia. 








SOVIET UNION 
Russians launch first surface A-ship 


Down the ways at Leningrad on Dec § into the icy River 
Neva went the world’s first nuclear-powered surface ship, the 
icebreaker Lenin. With a gross tonnage of 25,000 (18.000 ton 
dwt) and 44,000 s.h.p. engines she will have a speed of 18 
knots in ice-free water. Lenin is expected to be easily able to 
break ice 6ft thick. Dimensions of the ship are: length 440ft, 
beam 90ft, draught 30ft. About 500 enterprises cooperated in 
the construction and she is due for completion later this year 

So far no details of Lenin's reactor have been released but 
Tass says it will use superheated steam at very high pressure. 
This probably means it is similar to the SMW graphite 
moderated water-cooled prototype power station. According to 
her captain, Pavel Ponomaryor, Lenin will have full auto- 
matic control from the bridge and will be able to stay at sea 
lor Over a year. 


“LENIN, Murmansk’ is the name on the stern of the icebreaker 

as she takes the water for the first time. Massive structure below 

stern and a similar one at the bows are temporary pontoons. 

These are probably to give extra buoyancy and reduce draught 
in shallow water near slipway 
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British praise 

Scientists from Britain, USA. Canada. 
Denmark, Italy and India were among 
those at a conference on low and 
medium energy nuclear reactions which 
ended in Moscow on November 27. The 
first of its kind to be held in Russia, 
the conference took place at the Lebedev 
Institute of Physics. Representatives 
from Britain included Dr Brian Flowers, 
head of Harwell’s theoretical physics 
division, who reports that the Soviet in- 
stallations for producing high energy 
particles for theoretical work are the best 
in the world. American delegate, Pro- 
fessor Barshall of Wisconsin University, 
gave a paper on reactions resulting from 


the bombardment of tritium with 
accelerated nuclei. 

TT e 
WORLDBRIEFS 
Nuclear-powered submarine oil tanker 
of 68.000 tons deadweight is being 


studied by Gel Tankers, London and 
Maierform SA. Geneva. Gel say build- 
ing and operating costs can be saved if 
oil company and government support 
can be obtained. 


Calder design by Kaiser Engineers has 
been chosen by AEC from the 31 pro- 
posals submitted in response to their 
invitation (Worldview, December). With 
their subcontractor ACF Industries, 
Kaiser will get cost-type contract to 
design 40 MWe plant. Report on design. 
including estimated cost and proposed 
construction schedules, will be submitted 
by April 1 to JCAE. 


Vallecitos BWR, which went critical on 
October 24 (Worldview, December) was 
formally dedicated at the beginning of 
December by Strauss. He said 
with the EBWR at 
Argonne indicates it is capable of pro- 
ducing more than twice its designed 
power. Similar results had been obtained 
with the Vallecitos reactor and AEC 
staff are now considering an application 
for doubling its thermal capacity. 


Lewis 
that experience 


‘For the five years up to March 31, 1958 
gross expenditure on atomic. energy 
authorized by Parliament amounts to a 
total of about £M340, exclusive of sums 
not disclosed for reasons * 

Paymaster-General Reginald Maudling. 
speaking in the House on December 12. 


security 


Steps are now being taken in India to 
produce all materials required in nuclear 
energy, says Dr Homi J. Bhabha, AEC 
chairman. Heavy water plant is being set 
up at Nangal and product cost would 
be even lower than in America; pilot 
plant for beryllium oxide would also be 
established. 


AGN reactor at Cory Hall, Berkeley 
Campus went into operation at the begin- 
ning of December, announces the Uni- 
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versity of California. To be devoted 
first to educational purposes and then to 
materials testing, acquisition of reactor 
was made possible by a $142,000 grant 
from the AEC. Chief supervisor will be 
Dr Nathan W. Snyder, associate profes- 
sor of engineering, responsible for deve- 


loping the University’s new nuclear 
engineering laboratory. 
Viscount Chandos spent a week in 


Madrid at the beginning of December. 
During his stay—a private one—he met 
nuclear authorities and finance and co- 
ordination ministers. 





Power and plutonium from Scotland 


WOoRLDVIEw 


Calder and Berkeley and having talks 
with AEA officials. Reports from Rio de 
Janeiro indicate that Brazil is seeking 
agreements on reactors, fuel and techni- 
cal specialists. 


Much the greater part of the AEA’s 
uranium supplies have come from South 
Africa this year, announced Macmillan 
in the House. Concentrates equivalent to 
between 5000 and 6000 tons of uranium 
oxide have been sold by the SAAEB to 
the Combined Development Board and 
allocated between the UKAEA and 
USAEC. 





The Atomic Energy Authority’s second power/plutonium plant—at Chapel Cross 
on the Scottish side of the Solway Firth—is well advanced in construction and 


will be operating later this year. 


Virtually indentical to Calder Hall in its plant 


elements, they are however arranged to a different site plan. Seen here are two 
ta Chapel Cross’s four gas-cooled graphite-moderated reactors which between 
them will produce about 180 MW of power 


Fusion research in America cost $MII 
in the fiscal year 1957, according to 
AEC, an increase of 57 pct over 1956. 
Construction costs during 1957 totalled 
$495.000 compared with $141,000 the 
year before. Research is being done at 
Princeton University, Oak Ridge National 
Laboratory. Los Alamos National Labora- 
tory, and at the Radiation Laboratory. 


High intensity gamma irradiation facility 
capable of housing 100,000 curies of 
Co-60 has been designed by USAF. 
Source will be stored in a water well with- 
in a 12 by 12ft irradiation room. Facility 
will be built underground with natural 
earth providing most of the shielding. 
Feature will be closed circuit television. 


In the fire in a small laboratory furnace 
at AWRE, Aldermaston, on December 
11, several were injured, one fatally. 
Furnace was not connected with nuclear 
work and work proceeded normally after 
the accident. 


Admiral Cunha, head of Brazilian AEC 
spent 10 days in Britain recently. visiting 


‘Nuclear energy, the power of the 
future” will be the title of a paper by 
Sir John Cockcroft to be given at the 
British Electrical Conference in Brussels 
on May 16 and 17. Held in conjunction 
with Universal Exhibition, it will have 
Sir Vincent De Ferranti as president. 
Those intending to register should do so 
as soon as possible, especially if they 
want hotel accommodation. 


Joint proposal to build a 1000 ton-per- 
day uranium mill in the Gas Mills 
mining area of Wyoming has been sub- 
mitted to AEC by Vitro Minerals Corp 
and Atlas Corp. 


Britain’s part in the Atoms for Peace 
exhibition at Geneva conference is being 
arranged by NETAC. Within this, 5000 
sq ft has been booked by SIMA with the 
backing of 25 member firms. 


Sir Edwin Plowden, AEA Chairman, was 
a member of the British team for the 
NATO talks in Paris. This underlines the 
emphasis placed on sharing of nuclear 
information and weapons. 









remote 
indicator 








primar; 
excitation 





Fig 1 Direct-cperated pressure transmitter uses Bourdon 
gauge with differential transformer to convert movement 
to electric signal 


1. TRANSDUCERS 

Though oil or water can be used as the transmission 
medium, pneumatic and electric transmission systems and 
combinations of these are the most common, and will be 
the only ones considered here. 

The device for converting the energy in the variable to 
be measured to corresponding changes in the air pressure 
or electric current is known as a transducer. This term has 
been defined by Thomson (/) as any device in which 
energy is changed from one form to another irrespective 
of whether there is amplification. There are two basic 
types of transducer, the direct operated and the force 
balance type. 

Tables | and 2 show the combinations of electric, pneu- 
matic, direct operated and force balance types which are 
in common use. 


1.1. Directly operated transducers 

In these devices the variable is first converted to a dis- 
placement which is then changed to pneumatic or elec- 
trical variations for transmission. For example, in pressure 
telemetering the pressure is converted to a force and this 
is measured by the displacement it causes when deflecting 
some resilient member or when opposed by a hydrostatic 
force. Details of the various transducer systems are given 
in the standard works on the subject (2, 3, 4). 

The displacement obtained is then converted by a suit- 
able electrical or pneumatic system and is transmitted. An 
example of this class of instrument is the Bourdon gauge 
transmitting a pressure reading by operating a differential 
transformer as shown in fig 1. 

Such systems are characterized by relative simplicity 
but are somewhat limited in accuracy on account of the 
small forces available in low range instruments. Also 
special precautions have to be taken to reduce the effects 
of supply voltage or air supply pressure fluctuations by 
electrical stabilizers or air regulators. Furthermore, they 
are often linear only over a small range and are subject 
to the difficulties associated with friction and calibration 
drift. In spite of these limitations, however, designs have 
been evolved which give an acceptable performance in 
many cases. 

In some transmitters, especially where a rotary displace- 
ment is involved, it is possible to give a local indication in 
addition to the transmission function. This is a useful facil- 
ity in checking operation of the complete telemetering 
system. 


TELEMETERING 
SYSTEMS 


Nuclear power stations are very large and for safe 
and efficient operation accurate transmission of data 
such as flow, temperature and pressure have to be 
brought from all parts of the plant to the control 
room. It is done by converting the measured quantity 
into terms of air pressure or electric current and using 
this as a signal for indicator or recorder. Numerous 
instruments are available: here are their operating 
principles and a guide to their application 


Non-linear to linear transformation 

When measuring flow with a differential. pressure gauge 
and orifice plate or venturi, the flow is proportional to the 
square root of the pressure drop measured, so giving a 
non-linear scale. If desired, the square root operation can 
be performed in the transducer so giving a linear flow 
scale. In the case of a manometer or bell method, the 
vessels can be suitably shaped or the dipping electrode can 
be shaped to give the desired characteristics. 

In the measurement of temperature by thermocouple or 
resistance thermometer the temperature is indicated directly 


TABLE 2 Pneumatic telemetering systems 


Conversion to 





= SS So 
Movement by 
pressure diaphragm 
or nozzle force balance 
bellows 
temperature bulb nozzle force balance 
flow restriction in pipeline with dif- 


ferential pressure measurement 


as an electrical signal. When measured by the pneumatic 
method it is first converted into a pressure by means of a 
bulb containing a suitable fluid. 

Electrical conductivity and pH are essentially electrical 
measurements and are transmitted as electrical signals. 


1.2. Force balance transducers 

In the case of the pneumatic force balance transducer 
shown in fig 2, it will be seen that the measured pressure 
is balanced by air pressure in a 1:1 ratio, the effective 
area being the same on both sides of the diaphragm. Any 
change in the measured pressure tends to deflect the dia- 
phragm so causing a change in impedance of the nozzle 
and allowing the balance pressure to adjust itself to essen- 
tially the same value as that on the measuring side. The 
source of power for operating the receiver indicator is the 
input air supply and owing to the absence of mechanical 
contacts, wear is eliminated. The simple scheme illustrated 
has a number of defects and with some designs it is found 
necessary to fit a ‘booster pilot’ regulator in order to 
maintain a constant differential pressure across the nozzle 
and to supply sufficient air to operate satisfactorily with 
long transmission lines. Furthermore, the telemetering in- 
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> for powe r — to mechanical to electrical 
™ q y movement by signal by 
> reacto rs pressure Bourdon Tube differential transformer 
0” a variable resistor 
absolute and diaphragm differential transformer 
differential or bellows variable transformer 
pressure ” strain gauges 
a light beam & photocell force balance 
| differential transformer force balance 
fe } ” contacts force balance 
ta eS h.f. oscillator loading force balance 
hé manometer dipping electrode 
ol M. W. JERVIS manometer & float variable transformer , - 
‘ contacts orce balance 
ty MSc Tech, AMIEE bell types varicble transformer 
1 ring balance variable resistors 
flow restriction in pipeline with differential pressure 
Pip ‘ P 
as devices 
12 at waged variable area meters differential transformer 
ens Serge temperature thermocouples 
Thompson Nuclear 


resistance thermometers 
Energy Co Ltd 








strument requires a pressure-regulated air supply suitably 
filtered and dried. Different ranges of pressure can be 
accommodated by altering the diaphragm area ratio or by 
lever systems. 

In the electrical force balance system, the force exerted 
on the diaphragm is opposed by a force obtained electric- 
ally from an electromagnet. Such a system is illustrated in 
fig 3, movement of the diaphragm is transmitted to a beam 
and any motion is detected by a differential transformer (5), 
contact (6), photoelectric cell system or the loading effect 





pressure to be 




















measured 
L Pate in) ee t:} ratio 
restriction == nozzle {4) 
| 
remote 
i indicator 
escape : 


qt 


| Supply — 


Fig 2 In this pneumatic transducer the measured pressure 
is balanced by air pressure, movements of the diaphragm 
altering the impedance of the escape nozzle 





on an h.f. oscillator. The output of this detecting arrange- 
ment is then suitably amplified and fed back into the elec- 
tromagnet, thus force on the diaphragm shows itself as a 
change of current in the electromagnet. If this consists of 
a coil working in a permanent magnet, a linear relationship 
is obtained, but if an electromagnet excited by the coil 
current is used, a square law characteristic can be obtained. 
This is useful since it gives a linear relationship between 
the output current and the flow in a pipe for which the 
differential pressure instrument is being used. 


Constancy of calibration 

The force balance system has the advantages associated 
with other degenerative feedback arrangements. For ex- 
ample, to a first approximation, the operation is independ- 
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TABLE 1 Electrical telemetering systems 


ent of the characteristics of the flexible member. Thus cali- 
bration is unaffected by temperature variations or non- 
linearity of the spring rate of this item 

Also since the movement is extremely small, only 0-001 
in. for typical pneumatic systems, the life expectancy is very 
good. The small travel of the moving elements enables over- 
load protection stops to be set very close. Furthermore, 
friction does not cause any appreciable error since the 
operating forces available can be arranged to be greater 
than those obtainable from systems not using the force 
balance principle. The response time of force balance trans- 
ducers is also shorter than the equivalent direct-operated type. 

Force balance systems are not capable of giving a direct 
mechanically-operated local indication of the type men- 
tioned in Section 1.1. 


2. TRANSMISSION MEDIA 


2.1. Pneumatic transmission 

The technique of using compressed air as a transmission 
medium and its associated instruments has been highly de- 
veloped and the complete schemes are capable of a very 
high accuracy and good overload characteristics. It is par- 
ticularly useful in areas where there is a danger of explo- 
sion, though electrical systems are available which meet 
this requirement (6). The devices are purely mechanical 
and so can be maintained by a fitter instead of an electrical 
instrument mechanic. Where process control is involved, 
pneumatic systems provide an efficient method of operating 
large valves and integrating and differentiating time con- 
stants can be incorporated for control purposes. 

The primary element is usually of the force balance type 
and accuracies of +0:°5 pct are common for differential 
and absolute pressure measurements. The output is usually 
arranged to be 3-15 psi. The ‘live’ zero is a pressure of 3 
psi and corresponds to the zero of the primary element. 
This * live* zero has the incidental advantage of giving an 
indication of failure of the supply should it occur. The 
chief disadvantage of the pneumatic system is its poor time 
response—for a distance of 600 ft the time constant is about 
3 seconds for a } in. o.d. pipe. When fed into a data log- 
ging system, the pressure variations have to be first con- 
verted to electrical variations. 

The pneumatic system is convenient if a reading is re- 
quired under breakdown conditions since it is simple to 
arrange for a large reservoir in the air supply line which 
will maintain an adequate pressure for periods of the order 


continued on page 10 
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Differential pressure cell transmitter pneumatic signal 
Foxboro-Y oxall Ltd 


Pressure transducer with differential transformer 
Salford Electrical Instruments Ltd 


Force balance differential pressure transmitter 
Evershed and Vignoles Ltd 


Bourdon pressure gauge with differential transformer 
Fielden Electronics Ltd 


Differential pressure transmitter (Swartout) 
Elliott Bros (London) Ltd 


Differential pressure transmitter (Barton) 
Sunvic Controls Ltd 


TRANSMITTERS 











ABSOLUTE DIFFERENTIAL 
PRESSURE PRESSURE FLOW 
Appleby & treland Ltd a.c. and d.c Output 10 mV_ without 0-5000 m.m. Diff. range from 0 to 2 in. Orifice plate 
Kempshott Park, Basingstoke amplification. Primary cur- Hg a F.S.D. to 100 psi. 
rent -4 to -5Sa. Primary 0-1000 psia Static range from 50 to 
voltage -4 to 6V. SOV a.c. 150 psi. 
Bailey Meters & Controls Ltd a.c. (diffl, a.c.—5V, 50 cps app. 5 in. wg to 5 in. wg at low static to Orifice _ plate, 
Purley Way, Croydon, Surrey t former ) 3000 psi 50 in. wg at 2500 psi flow nozzle or 


Cheltenham Auto Controls Ltd 
Windsor Street, Cheltenham 


Electronic Instruments Ltd 

Lower Mortlake Road, Ricitmond, Surrey 
Elliott Bros (London) Ltd 

Century Works, London, SE13 


Evershed & Vignoles Ltd 
Chiswick, London, W.4 


Fieiden Electronics Ltd 
Paston Road, Wythenshawe, Manchester 22 


Foxboro-Yoxall Ltd 
Lombard Road, London, SW19 


integra Leeds & Northrup Ltd 
183 Broad Street, Birmingham 15 


George Kent Ltd 


Biscot Road, Luton, Beds 


330 Purley Way, 





turing Co Ltd 
Croydon, Surrey 


Salford Electrical Industries Ltd 
Peel Works, Silk Street, Salford 3 


Sunvic Controls Ltd 
PO Box |, Harlow, Essex 


j. Langham Thompson Ltd 
88 High Rd, Bushey Heath, Watford, Herts 


d.c. (slidewire ) 


Pneumatic 


(a) pneumatic 
(b)a.c., dc 
or pulses 


d.c 


a.c, and d.c 


Pneumatic ( up 
to 1000 ft) 
Electric—.‘Tele- 
tax’ (up to 
150 miles wy 
land line—-also 


for radio link) 
d.c 

Pneumatic 
C8., C.4.. VOR 


Pneumatic 
electric 


a.c 


Pneumatic 
electric 


Electric carrier 


and demod. 
7mA into 50 
ohms 


d.c.—0-ImA, 0--5mA 


Air pressure 


5 psi 
0-5V 
10mA 


(a) 3-1 
(b) a.c. 0- 
.c. 0- 


aww 


0-15mA, 0-30mA 


a.c. 25mV 50c/s 
d.c. 5mA 
3-15 psi 


a.c. or d.c.-12 sec impulse 
duration 


min. 0-200 microvolts 


0--01mA 


3-15 psi 
to suit receiver 


Responsive to voltage. 
Basic measurement - dis- 
placement 

3-15 psi 

0-0-SmV to 0-100mV 


Air, oil, water pressure. 
Voltage or inductive change 


0-5 in. wg up to 
30 in. wg at 15 psig 
-20 and 0-100 at 5 
2 


venturi i in. 
bore to 6 ftdia. 
Orifice _ plate, 
pitot tube and 


psig venturi 
-20 and 0-200 at 1000 psig 
0-6 mm. Hg 0-2-2-0 in. wg at 12 in. All gas, liquid 
abs. and up- wg. 2-0 in. wg to 100 or vapours 
wards psi at statics up to 5000 Orifice or ven- 
psi turi 
7000 psi O-1l in. wg at 15 psi to Orifice plates. 
200 in. wg at 1000 psi venturis and 
pitots for gases 
and liquids 
0-5 in. wg min. 0-10 in. wg min. to 0-150 Gas or liquid 
0-15,000 psi psi max, at 150 psi static Orifice pate 
max, for gauge press. venturi or pitot 
pressure, abs 
pressure and 
vacuum 
0-0-1 to 0-40 0-1 in. to 0-30 in. wg Diff. pressure 
psia and 0-0°05 or magnetic 
to 0-80,000 flowmeter 
psig 


Non-direct 
uses. Pressure 
transducers 


30 in. Hg 


Non-direct uses. 
Pressure transducers 


d.p. range (max), 25-600 


25-600 in. wg 
all 


vacuum, up to in. wg. Max. working (max) — 

3500 psi pressure, 250-2000 psi fluids. } in. - 5 
in. wg, gases 
only. Orifice 
plate, venturi, 
Dall flow tube 

a _ Gas or liquid, 

variable area 
rotameters 

0-100 in. we 100 in. wg at 1000 psi 

to 0-200 psia to 200 psi at 2000 psi _ 

0-15 to 0-300 0-20 in. wg at 100 psi _ 


psi in brass 0- 


0-200 in. wg at 250 psi 


20 to 0-10,000 0-25 in. wg to 0-400 in. 

psi in SS or Be. wg at 4500 or 6000 psi 

Also 0-5 in. 

wg to 0-30 psi 

-14 to 15 10 in. wg at 100 psi Using differen- 
available with 0-1000 psi max. tial 

ratiometer 0-50,000 psi max. 
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systems 





TRANSMITTERS 





RECEIVERS 





TEMPERATURE pH CONDUCTIVITY NOTES INDICATORS RECORDERS 
: _ — _ Designed for use with Circular — 18 in. scale — 
corrosive gases and length. Accuracy from 
liquids - $ to + I pet 
Thermocouple, _ resistance _ —_ — 12 in. electronic. 8 in. or 12 in. circular chart: 
thermometers 4 in. edgewise moving coil, —- £ pot 
Circular scale moving coil. 5 in. strip chart : 
=) pee 
Vapour pressure bulb- _ —_ All transmitters are force- — _ 
ranges between —40° and balance. Most corrosives 
300°C can be handled, also mol- 
ten lead, bismuth, etc. 
_— 0-14 pH _ mis a nan 
Resistance thermometer, 0-14 pH —_ Force balance or deflex- 12 in. or 25 in. 12 in. 
pressure spring thermo- ion types—including cor- 1 pct overall accuracy 1 pet overall accuracy 
meter, pyrometer or radia- rosive fluids 
tion head E 
Expansion thermometers, i -- Current balance system Circular, edgewise and Circular, strip chart and 
resistance thermometers, independent of ohmic re- miniature. Scale lengths miniature. Scale lengths 
thermocouples and _ radia- sistance, of transmission various. Accuracy: = | various, Accuracy: = 1 pet 
tion pyrometers circuit and a.c. mains volt- pet FSD FSD 
age and frequency 
Thermocouples, resistance 4 in. to 30 in. scale 11 in. dia, circular chart. 
bulb — _— —_ length. Accuracy 1 pet Accuracy <1 pet 
0-25 to 0-1650°C Thermo- 0-5 pH to 0-1 micromho Force balance (p, d.p. and Scale lengths, 6 in. to 12 in. circular or 44 in 
couples or expansion types 0-14 pH to 0-2 million some temp. insts.). Avail- 12 in. concentric, Accuracy strip. Accuracy +1 pet. 
micromhos able in s/s or with seals +1 pet Also integrators, motion 
for corrosives. Liquid level and force balance controllers 
and humidity insts. also 
All types of thermocouple All ranges— — Various, from 13 to 32 in. 6+ in. and 10 in. Accuracy: 
and resistance thermometer 0-13 pH min. 200 ohm 0°3 to O'S pct of range 
Thermocouple 200-1800 °C 0-14 pH 0-10,000 recip. Corrosive fluid measure- Sector: 6} in. circular; 8 Round chart: 11 in. dia., 


rad. pyr. 700-1800°C 


res. therm.—100-+ 400°C 
Hg in steel —40-+ 600°C 
60° to +500°C 


meg ohms 
0-5000 microm- 
hos. O-1: 10 
ratio. 0-15,000 
ohm resistance 


ment and force-balance 
systems available. CO» and 
Os measurement can be 
telemetered 


Force balance 


Ring dynamometer, link 
dynamometer, displace- 
ment transducer 


to 16 in. crescent; 7 in. 
strip; 10 in. edgewise; 8 in. 
Accuracy: highest poss. 


Scale lengths, 34 in., 6 in. 
and 8 in. Accuracy +1 pct 


Miniature panel, 7 in. 


scale length—accuracy bet- 
ter than | pct 


Variable 


pen travel 4 in. strip chart: 
10 in. wide, 3} in. wide 
(zones) 


Scale length 3 in. and 10 in. 
Accuracy to BS.9 


Chart width 3 in., speed 
1 in./h, accuracy better 
than 0-5 pet. 10 in. chart 
—accuracy 0-5 pet 


Accuracy better than | pct 
FSD 
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continued from page 7 


of 30 minutes. Such a system was chosen on account of its 
inherent safety for one reactor installation (7). 

The pneumatic system requires a special compressor 
system with associated standby and control gear. The cost 
of this is considerable and is a disadvantage when com- 
pared with electrical systems which can be operated from 
an existing instrument or mains supply. 


2.2. Electrical transmission 

This method of transmission has the advantages of flex- 
ibility of switching, instantaneous response etc, associated 
with electrical circuitry and is particularly suitable where 
long distances are involved. 

The transmission is by current of either a.c. or d.c. or 
pulses. Some systems use very low voltages so that they can 
be used in situations where there is a danger of explosions. 





pressure to be 
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Fig 3 With an electric force balance system movement of 
the pressure bellows is opposed electromagnetically and 
indicated by differential transformer 


For example one system has a transmitted signal of 0—0-5 
volt. 

The electrical output is also convenient as it permits 
the use of a wide range of indication and recording 
devices-and is convenient for feeding into data logging in- 
stallations. 

3. DISPLAY 


3.1. Indicators and recorders 

The pneumatic indicaiors are usually of the Bourdon 
gauge type of sensilivity 0-15 psi, the zero corresponding 
to 3 psi, as mentioned earlier. Pneumatic pen recorders are 
also available, the modern tendency being towards frontal 
dimensions of about 6 in. by 6 in. These recorders often 
have facilities fitted for giving a signal for departure from 
a set point, but these are not required for a purely tele- 
metering application. Alarms can be operated from pneu- 
matic systems by means of contacts fitted to Bourdon 
gauges or by pressure switches coupled to the transmission 
pipe line. To reduce time lags these are fitted near the 
transmitter. 

With electrical systems, a wide choice of indicators and 
recorders is available. With differential transformers, * im- 
pedance bridge’ or phase-sensitive dynamometers are used 
as these do not need the stabilized supply voltage which is 
essential with the simple rectifier system. 

Where a large scale is required, self balancing servo- 
operated indicators and recorders are available (8). By in- 
troducing non-linear slidewires in these instruments it is 
possible to arrange for the scale to read linearly in flow, 
the square root operation being performed in the instru- 
ment. Extra slidewires can also be coupled to the main one 
and used for further transmission at higher power level to 
other indicators or recorders. Several alarm contacts can 


10 


also be operated by the pen carriage of servo operated re- 
corders and this: provides a useful facility where * high 
and ‘ low’ alarms are required. 


3.2. Automatic data logging 

The automatic logging and printing out of plant vari- 
ables has advantages which have been reviewed elsewhere 
(5), the main feature being a reduction in the display and 
recording of redundant information. Routine * on-normal ’ 
data is only presented to the operators on request or at 
pre-selected intervals, but if any quantity goes outside nor- 
mal limits, an alarm is given and an ‘ off-normal ’ print-out 
is initiated. 

Since the logger is essentially an electrical digital device, 
an electrical signal from the telemetering system is an ad- 
vantage since it eliminates the need for pneumatic to elec- 
trical conversion. Such converters are available with a high 
performance but the cost where a number of transducers 
is involved is considerable. 

Present day loggers use servo-operated shaft digitizers. 
The slide wire of the servo unit is a convenient point to 
perform such operations as thermocouple characteristic 
linearizing or square root extraction as discussed in con- 
nection with pen recorders. 

4. FUTURE TRENDS AND DEVELOPMENTS 

At present variables are converted to a displacement be- 
fore transmission, for example by a diaphragm or bellows. 
It is, however, possible to measure pressure directly with- 
out resorting to measuring a displacement and acoustic 
flow meters have been described which give promise of 
better performance than existing types. 

A further development is that connected with arranging 
for the transducer output to be of a form more readily 
assimilated by digital logging systems than the d.c, or mains 
frequency signal offered by present devices. In the case of 
transducers working on new principles this can be con- 
sidered at the outset and a digital output arranged. Where 
it is desirable to retain existing operating principles, trans- 
ducers can be fitted with analogue-digital converters. For 
example, a shaft digitizer could be fitted to the spindle of 
a Bourdon gauge so giving an electrical digital output. 

When amplification of electrical signals is involved, for 
example with thermocouples and in electrical force balance 
transducers, transistor d.c. amplifiers and magnetic ampli- 
fiers can be used to give a higher reliability than therm- 
ionic types under industrial conditions. There is also a 
tendency to use germanium transistor photocells as these 
are very sensitive for simple circuitry and Zener semicon- 
ductor diodes are being used for low voltage d.c. stabiliza- 
tion. 

5. CONCLUSIONS 

Though capable of a high accuracy and reliability, pneu- 
matic telemetering schemes are at a considerable disadvan- 
tage when compared with electrical systems with their 
shorter time lag and greater flexibility. The force balance 
types offer a better performance than the simpler instru- 
ments, but this is obtained at the expense of increased com- 
plication. 

The author wishes to acknowledge help given by Mr J. H. Kempson in the 
preparation of this article 
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A decision will soon he taken 
to build a nuclear merchant 
vessel in Britain 


SHIPS: gas-cooled reactor is the choice 


Sir Christopher Hinton and R. V. Moore review prospects and conclude that 
for us this is the best approach. But to be economic they will have to be big 


IN A MARINE REACTOR it is important to reduce two 
things: weight per h.p. (and so capital cost) and the fuel 
cost. This is not just a question of reducing the U-235 
consumption per b.h.p./h to the lowest possible value but 
is also related to the initial concentration of U-235 re- 
quired to make the reactor operate, the amount of pluto- 
nium formed and the burn-up which can be achieved. 

To reduce the weight per h.p. as much heat as possible 
must be removed from a given volume of core, at the 
highest temperature. This implies small cores and high 
temperature materials, giving rise to increased leakage and 
absorption of neutrons. To offset this, neutron production 
must be increased by the use of enriched fuel which raises 
the fuel costs. Thus for marine application the choice of 
reactor and its subsequent optimization depends essentially 
on minimizing the economic effect of falling weight per 
h.p. with rising fuel cost per h.p./h. 

Extensive studies have been made of the pwr in the 
United Kingdom, but its economics as compared with the 
Calder type seem insufficiently attractive for base-load 
power stations to make it worth while to proceed with 
construction under UK _ conditions. Nevertheless, it is 
potentially of interest for marine propulsion because of its 
compact core. Enrichment tends to be high; for example. 
a 20,000-s.h.p. unit might require 3 C,, material (three times 
natural abundance of U-235). 


Increasing ratings in the Calder type 

All power studies show that the more economical type 
of reactor for us is the graphite-moderated, gas-cooled 
reactor of the Calder type. But it has been pointed out 
that these are massive plants using fuel elements of low 
rating and therefore unsuitable for use in ships. 

If the weight is to be brought down, it is necessary to 
increase the specific rating of the fuel elements and so 
increase the heat output of a given volume of reacting 
core. This has stimulated development of extended sur- 
faces for the fuel cans to increase the surface to volume 
ratio while keeping the uranium itself in simple rod form. 

However, the end of possible development of the single 
solid rod fuel element is approaching. To increase the 
rating, the uranium must be spread so as to increase the 
surface to volume ratio of the fuel. This can be done only 
at the expense of slight enrichment. 


This article is based on a lecture at the Institute of Marine Engineers, 
London, on Nov 27, 1957. Sir Christopher is Chairman of the Central Electri- 
city Generating Board; Mr. Moore is Deputy Director, Reactors, UK Atomic 
Energy Authority. 
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For example, if by an assembly of small rods or flat 
plates the surface to volume ratio of a fuel element is 
increased a factor of 30, then its specific rating under 
equivalent conditions will be about five times a single 
solid rod. Very substantial increases in rating and so re- 
duction in weight per h.p. can be achieved in this way. 
Increased rating also implies increased neutron flux density, 
the two quantities being directly proportional, and this 
intensifies the irradiation damage in the moderator and 
structural materials. Corrosion effects, particularly of the 
moderator by the coolant, are also intensified. 

Using fuel elements of this sort, it should be possible 
to achieve ratings which would enable graphite-moder- 
ated, gas-cooled reactors to be installed in large ships. 
Schemes have been prepared which suggest that they could 
be effectively used in tankers down to about 50,000 tons 
dwt. carrying capacity. 

A good deal of experimental and development work will 
be necessary and it will almost certainly be advisable to 
build a land prototype before putting a reactor of this 
type into a vessel. It is extremely desirable, however, that 
a nuclear ship should be in operation as soon as possible. 


Two tanker studies 
The possibility of propelling supertankers by a gas- 
cooled, graphite-moderated power reactor has been the 


THE AEA LARGE SHIP PROJECT 








SHIP 
Deadweight, tons 101,000 
Displacement at load draught, tons 140,600 
Block coefficient at load draught 0°77 
Length (overall), ft 975 
Beam, ft 135 
Speed, knots 18-25 

PLANT 
Reactor heat output, MW 180 
Diameter of reactor pressure vessel, ft 18 
CO, gas pressure, psia 315 
Weight of enriched fuel, tonnes 15 
Initial enrichment of fuel 1:3 Co. 


Steam cycle 
Steam pressure, psi 
Steam temperature, F 500 


single pressure 
700 


subject of a recent design investigation. An early scheme 
was aimed at the development of a 50,000-s.h.p. unit driv- 
ing a twin-screw 100,000-ton dwt ship. Later, a more com- 
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Fig 1 Early UKAEA gas-cooled reactor for 100,000 ton dwt vessel. Note gas flow through core is downwards 


pact 25,000-s.h.p. design was evolved, suitable for a 45,000- 
ton dwt vessel, at the lower end of the supertanker range. 
The early scheme is now briefly examined as, although 
crude, it will serve to bring some of the main problems into 
focus. 

The 50,000-s.h.p. reactor unit (Figs 1, 2), comprised a 
reactor and two heat exchangers, each with its steam-tur- 
bine-driven, axial-flow blower to circulate the CO. gas 
between the reactor and the heat exchangers which raise 
steam for the main turbines. 

The reactor unit takes the place of the complete boiler 
unit in a conventional power plant, with the other machin- 
ery remaining more or less unchanged. The vertical re- 
actor pressure vessel, 
is supported directly from the tank bottom of the ship 
within the biological shield. This is lined internally with a 
thick mild steel plate in which 80 or 90 pct of the radiation 
from the reactor is attenuated. The centre of mass of the 
moderator is 8ft. below the centre of the roll of the ship. 
Two parallel cooling circuits are provided, each with its 
own heat exchanger and circulator, which are connected 
to each other and to the pressure vessel by two 2ft. 6in. 
diameter ducts with creased bends. 

The heat exchangers are supported, with their axes hori- 
zontal, to the side and forward of the reactor at tank top 
level. The two turbo-driven circulators lie between the 
inner longitudinal bulkheads in a separate flat some 15ft 
above tank top level. The reactor is fuelled from the top. 
The deck for this operation is 20ft below upper deck level, 
the intervening space housing the necessary machinery. 

The weight per s.h.p. achieved fcr the reactor unit and 
all machinery was about 500Ib per s.h.p., of which nearly 
half is due to shielding round the reactor unit itself. The 
comparable figure for Calder was 2000 Ib. If a figure of 


12 


in which the CO. flows downwards, 


180lb per s.h.p. is assumed for the boiler and propulsion 
machinery complete for an equivalent conventional plant 
with turboelectric drive, it is seen that the nuclear plant 
is about three times as heavy—largely due to the shielding. 

This is not the complete story, however, because the 
conventional plant requires 5000 or 6000 tons of bunker 
fuel at the outset of a voyage, whereas the nuclear plant 
requires only 15 tons of uranium, which is sufficient for 
about a year. If the weight of bunker fuel is added to the 
weight of the conventional plant, then the weight per s.h.p. 


60 ome - 16) 
shp., (thousands) 





Fig 3 Purely on specific fuel costs, the graphite-moderated 
plant for ships looks very good, even with oil at its present 
price 
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Fig 2 How the reactor would look in a ship. Key as follows: (1) Cargo pump motor; (2) 2-3 kV switchboard; (3) main exciter; 
(4) propulsion desk; (5) 20-MW turboalternator; (6) condenser; (7) thrust block; (8) main distribution board; (9) main 
propulsion motor; (10) 2-MW turboalternator; (11) auxiliary turbine/alternator/motor board; (12) turbine gauge board; 
(13) field pillar; (14) relay panel; (15) heater and battery charger supply board; (16) auxiliary condenser; (17) main turbine 
gauge board; (18) main turbine/alternator/motor board; (19) heat exchanger and turbocirculator board; (20) transformer; 
(21) biological shield; (22) L.P. steam generator; (23) evaporator; (24) reactor; (25) refuelling machine; (26) turbocirculator; 
(27) heat exchanger steam drum; (28) heat exchanger; (29) standby boiler; (30) boiler gauge board; (31) propulsion motor 
cooling; (32) coffin gantry; (33) coffin 








rises from 180 to 425lb per s.h.p.: roughly equivalent to 
the alternative nuclear plant. 


Acceptable if enriched fuel available 

It can be seen therefore that the weight per s.h.p. of a 
gas-cooled, graphite-moderated reactor can be reduced to 
values becoming acceptable for marine propulsion. As rat- 
ing increases, however, the core size for a given power out- 
put diminishes and neutron leakage starts to become pro- 
minent. Furthermore, to achieve high rating, the surface to 
volume ratio of the fuel has to be increased, tending still 
further to spoil the neutron economy of the reactor. These 
adverse effects require the use of enriched fuel, and it can 
be seen from the table that 1-3 C, uranium is required for 
the 50,000-s.h.p. plant. 

The capital cost estimate made for the 50,000-s.h.p. 
plant indicated that it was about 50 pct more than a con- 
ventional plant of simiiar power output. 


Costs not ‘ disadvantageous ’ 
Fig 3 shows the specific fuel cost estimated for graphite 
moderated reactors of which the 50,000-s.h.p. unit described 


above is typical and compares with conventional plant 
burning oil fuel at 135s and 170s per ton. The low cost of 
nuclear fuel is apparent. The characteristic rise, as the core 
sizes become smaller for plants of low s.h.p., reflects the 


Fig 4 The overall operating cost picture is not so good, but 
longer burnups can do much to improve it 

















effect of increasing neutron leakage from the reacting core. 
The way in which the curves flatten out at higher powers 
is due to the same effect, neutron leakage becoming pro- 
portionately less as the size of the core increases. It can be 
seen that below about 25,000 s.h.p., the nuclear fuel costs 
start to rise steeply. Longer burn-up of the fuel is one way 
to delay the onset of this effect, as is shown by the dotted 
6,000 MWd per ton curve in Fig 3. 

The operating costs of nuclear powered supertankers 
with a service speed of 174 knots are shown in Fig 4, the 
comparison at 100 pct being made with conventionally 
powered vessels fuelled with oil at 135s per ton. 

It can be seen how the operating costs fall more steeply 
with increasing deadweight for the nuclear ship than for 
the conventional ship. Making actual comparisons with a 
conventional ship fuelled with oil at 135s per ton, it can 
be seen that cost of transport of oil in a 100,000 ton dwt 
ship is 6 pet more than the conventional ship, and about 
14 pct more if the comparison is made for a ship of 
45,000 tons dwt. If oil costs 170s per ton, then a nuclear 
ship of about 70,000 tons dwt. breaks even. 

The manoeuvrability problem 

Some practical problems should next be reviewed. One 
of the fission products, xenon 135, has the largest affinity 
for neutrons of any isotope. It is a decay product from 
iodine 135 (Fig 5). Fortunately it is formed in very small 
quantities and, being unstable, its life is limited. It is des- 
troyed in one of two ways, either by beta decay to cesium 


135—a stable isotope—or by neutron capture to Xe-136, 
which has a relatively low affinity for thermal neutrons. 
Equilibrium concentration is reached when the rate of 
formation of Xe-135 is equal to the rate of its disappear- 
ance, the actual value depending on the flux. In order to 
maintain the chain reaction at full power, sufficient en- 
richment must be included in the fuel to compensate for 
the neutron loss by xenon absorption. 

In addition, peculiar effects arise when power, and hence 
flux is reduced. For example, if the reactor is shut down 
the neutron flux collapses and the capture mechanism, by 
which the equilibrium concentration of Xe-135 is in part 
controlled, disappears. The subsequent effect on the re- 


14 























































activity for the 50,000-s.h.p. reactor is shown in Fig 7a. 
The I-135 concentration decays exponentiaily ifums ics 
equilibrium value at a rate determined by its decay con- 
stant and the Xe-135 builds up at the same rate. Since the 
half-life of Xe-135 (9:2 hours) is greater than that of I-135 
(6:7 hours), the xenon concentration builds up above its 
normal equilibrium value with a consequent further loss 
of reactivity. Eventually all the iodine changes into xenon, 
which in turn changes into cesium and reactivity is re- 
leased. A similar effect occurs, if, instead of the power be- 
ing shut down, it is reduced (Fig 6b). 


The build-up effect of the Xe poison when the nuclear 
power is reduced becomes accentuated as the rating of the 
fuel is increased, and since marine reactors will tend to be 
highly rated to reduce their weight per horse power, the 
effect is serious in this application. It can be overcome, 
however, in a number of alternative ways. 


One is to add additional enrichment to the fuel, mop- 
ping up the excess neutrons under normal running condi- 
tions in the control rods and withdrawing the control rods 
when the excess reactivity is required to override the 
xenon poison. While this might well be an acceptable solu- 
tion with low-rated reactors requiring little override, with 
reactors of high-rating, careful consideration must be given 
to whether the xenon override facility is worth the very 
expensive extra investment in enriched fuel. 

If xenon override is not provided, the effect on the man- 





Firms’ design 


Two well-known British companies— 
Babcock and Wilcox, boilermakers, and 
Cammell Laird, shipbuilders—have been 
collaborating since April 1956 on nuclear 
ships and have completed a design study 
for this 6500-ton dwt tanker. A scaled- 
down version of Calder Hall, the reactor 
uses 1-2 C, uranium in magnesium- 
canned rods. Working pressures would 
be higher than at Calder, leading to in- 
creased fuel ratings. Special measures 
would have to be taken to cope with the 
ship’s movements and gravity could not 
be relied on for control rod run-ir. 
This model shows vertical Calder-type 
boilers but B & W say horizontal heat 
exchangers with removable tube banks 
are favoured. Probably a single-pressure 
steam cycle would be used. Blowers are 
axial flow. For a start, on-load fuelling 
would probably be dispensed with but 
it might be necessary to remove the 
burst slugs at sea. 





ceuvrability of the ship is twofold. Firstly, if the reactor is 
shut down, a considerable period of time (up to say 24 
hours) must elapse before it can be restarted. Secondly, the 
rate at which power may be reduced is severely limited. 
From the point of view of being able to manceuvre at 
all times, these at first sight seem very awkward charac- 
teristics, especially for a ship with a single reactor. The 
difficulty can be overcome, however, with some additional 
conventional plant. To cover the case of reactor shut-down, 
it is necessary to provide another source of standby power. 
This need be only a small steam or diesel installation, 
sufficient to give the ship steerage way at sea and provide 
the heat and power requirement in port in the event of the 
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reactor being shut down for maintenance. Inadvertent shut- 
downs in practice are very rare so the call for standby 
power at sea would be equally infrequent. 

Reductions in power can be carried out at the steam end 
of the plant by allowing the reactor to work at constant 
power at all times and rejecting the surplus steam to either 
the main turbine condensers or to a separate atmospheric 
dump condenser. Since fuel costs for a nuclear plant are 
low and ships work at constant power for long periods at 
a time, the cost of dumping steam in this way has little 
effect on the actual operating cost of the ship, while the 
capital cost of the additional equipment is also low in 
relation to the total cost of the plant. From the foregoing 
arguments it can be seen that it may not be necessary to 
provide full xenon override in the reactor. 
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Fig 5 Xenon 135 is formed as a decay product from iodine 
135. It is removed by neutron capture to give innocuous 
Xenon 136 or by beta decay to Caesium 135 


Built-in containment 

Broadly speaking, design principles of safety aim at pro- 
viding infallible protection; exploiting the inherent char- 
acteristics of a reactor which are stabilizing so that over- 
heating of the fuel is avoided if protection does fail; and, 
finally, providing several zones of containment between the 
fission products in the fuel elements and the atmosphere. 

For fission products to escape to the atmosphere they 
must first leave the confines of the uranium, then pass 
through the cladding material into the coolant, and out 
through the walls of the coolant circuit. With a ship instal- 
lation they must then escape from the reactor compart- 
ment. If this is made completely leak tight, a further degree 
of containment would be incorporated. This could be 
made a requirement of hull design without materially in- 
creasing the capital cost of the ship. 

Ships are subjected to the external hazards of founder- 
ing, collision, grounding and fire. The effect of a nuclear 
ship sinking has been the subject of considerable study. 
The general conclusions are that no hazard would arise in 
oceanic waters and in coastal waters damage to fisheries or 
contamination of the sea shore might occur if the corrosion 
rate of the fuel elements exceeded about 0-1 pct per day. 
This is high and it may well be possible to specify fuel of 
which corrosion rate in sea water is much less. 


Fire risk not serious 
Salvage should be quite feasible. Because of the very 
substantial shielding which would be provided by the sea- 
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water, there would be little hazard to divers operating in 
the vicinity of the reactor. Continuous radiological control 
would be necessary, but as long as they did not enter in- 
side there would appear to be no special difficulties in 
salvaging a nuclear-powered ship. 

By proper design of the hull, the reactor (which is loca- 
ted anyway behind strong, thick shielding) can be provided 


Fig 6 (a) left: after an instant shut-down the maximum 
loss of reactivity occurs after about 8 hours; gradual shut- 
downs delay the onset. (b) right: partial shut-downs cause 
the same kind of reactivity loss. In either case it might be 
impossible to re-start the reactor for several hours 


with additional protection against the effects of grounding 
and collision. It can be seen by reference to Fig 1 in the 
design of the supertanker that coffer dams have been pro- 
vided fore and aft of the reactor compartment ; the reactor 
is located above the double bottom and has watertight 
wing bulkhead compartments on either side. Of the possible 
cause of fission product dispersal to the atmosphere, per- 
haps the risk of fire is the greatest, The risk can be mini- 
mized by measures which prevent a fire arising outside the 
reactor compartment from spreading to the reactor itself, 
such as flooding the reactor compartment with CO, or 
water. Fuel in the form of uranium oxide, which will not 
burn in air (a likely form for marine reactors) would con- 
stitute a valuable ultimate safeguard. 

Technical problems, however, are not the only ones 
which need careful thought. For instance, in locating land- 
based reactors the present practice is that they shall not be 
located in densely built-up areas and there seems to be no 
reason why a different standard should be adopted in con- 
nection with ship-based reactors. But such ships will have 
to enter ports which are frequently surrounded by areas 
which are fully built-up and it is, therefore, necessary to 
give careful consideration to the problems involved. Marine 
reactors will also operate from time to time in the terri- 
torial waters of a foreign power and so will be affected by 
their regulations and the problem becomes international. 


Influence of ship dynamics 

The reactor and machinery installation in a ship are sub- 
jected to acceleration forces and fluctuating deflexions im- 
posed by cargo loading and heavy weather. In the super- 
tanker study, the resulting accelerating forces, assuming 
harmonic motion, were calculated for roll, pitch, heaving 
and vibration. In addition it was assumed that these 
motions occur simultaneously. No difficulties were found in 
designing to withstand the resulting forces. There is an ob- 
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vious advantage in locating the centre of gravity of the 
reactor and its heavy shielding as near as possible to the 
centre of roll of the ship to minimize the rolling accelera- 
tion forces. The greatest deflexion of the ship’s structure 
is that due to longitudinal bending. Again, where this was 
evaluated, there appeared to be no insuperable difficulties. 

It is desirable to design the reactor to remain structurally 
stable in the event of the ship capsizing and the control 
rods so that they will function in any position of the ship. 
In general, although the heavy concentrated loads of the 
reactor require special support within the hull, provided 
the design of the plant and the hull are properly integrated, 
it is not thought that any overwhelming engineering diffi- 
culties would be encountered. 

For fuelling shore-based reactor it has become the prac- 
tice to design this on a continuous basis while the reactor 
remains operating at full power. This may become accept- 
able marine practice. Alternatively, since faulty fuel ele- 


ments are rare, on condition that adequate means are pro- 
vided for dealing with them if they arise at sea, the normal 
discharging of the uranium could be carried out in port. 


Very big ships only at present 

Reactors of the graphite-moderated, gas-cooled type can 
probably be used for the economic propulsion of ships re- 
quiring about 25,000 s.h.p. or above but it is not possible 
to foresee a reactor system which is likely to be economi- 
cal in smaller ships. This, of course, does not mean that 
such reactors will not be discovered. Development is 
taking place at a surprising rate; it tends in the direction 
of lower weight per horse power, and lower capital and 
fuel costs. Although today we are not able to foresee the 
reactor which could be used in ships of 20,000 tons capac- 
ity and less, such reactors will almost certainly become 
available within ten to twenty years. 


Meanwhile at Harwell a zero energy PWR is working 


AS MENTIONED briefly last month in NUCLEAR POWER, 
a new zero energy reactor—NEPTUNE—first went critical 
at Harwell on Nov 7, 1957. According to a joint AEA 
Admiralty statement, NEPTUNE will be used to study the 
detailed behaviour of neutrons in water-moderated core 
designs, with specific reference to a pressurized water re- 
actor for submarine propulsion. The reactor will be used 
to check the design calculations for the land-based proto- 
type submarine reactor, for which civil engineering work 
has begun at the Authority’s establishment at Dounreay. 

NEPTUNE uses enriched uranium as the fuel and ordinary 
water as the moderator; no special cooling is required 
since only a few watts of heat will be generated. It has 
been designed to allow the rapid assembly of many dif- 
ferent kinds of cores. These are formed by assembling 
boxes of fuel element plates inside a large heavily shielded 
aluminium tank which contains the water moderator. The 
level of the water in the tank can be adjusted precisely to 
any required level and is used as one means of regulating 
the reactor. An additional method of control is by a neu- 
tron absorbing cadmium rod, moving vertically in or out 
of the reactor core. The reactor is shut off by allowing 
two groups of neutron absorbing plates to fall by gravity 
into the core, and by dumping the water at the same time 
into storage tanks situated beneath the reactor. The reactor 
is not pressurized, but the water can be heated to about 
90°C to study the variations in neutron behaviour caused 
by increased moderator and fuel temperatures. 


Contractors 

Rolls-Royce Ltd, as a member of Vickers Nuclear 
Engineering Ltd, were responsible to the Admiralty for 
the design and construction of NEPTUNE. The Atomic 
Energy Research Establishment was responsible for pro- 
viding detailed advice, particularly on physics, instrumen- 
tation and safety, during the design and construction stages. 
and also for supplying the reactor building, essential ser- 
vices, and fuel. 

The principal sub-contractors in the design and con- 
struction of the reactor itself were: Elliott Bros (London) 
Ltd, design, manufacture and installation of all instru- 
mentation and electrical power supplies: Head Wrightson 
(Teesdale) Ltd, erection of reactor on site: G. Hopkins and 
Sons Ltd, control mechanisms, reactor pumps, water-level 
probe, main dump valves, pre-fabricated pipework, reactor 
tank internal top structure: The APV Co Ltd, reactor 
tank, dump tank, transfer tank, auxiliary pumps: J. Thorp 


16 


& Sons Ltd, structural steelwork and crane gantry: F. E. 
Robinson (Horton) Ltd, steelwork and driving mechanism 
for shutters, source winding gear: Evans Bros (Concrete) 
Ltd, precision cast concrete beams: Peter Lind & Co Ltd, 
precision cast concrete beams: W. E. Chivers & Sons Ltd. 
reactor building and pit: The Clayton Crane & Hoist Co 
Ltd, reactor crane: Marston Excelsior Ltd, light alloy water 
cooler: Keith Blackman & Co Ltd, cooler fan and duct 
ing: Heatrae Ltd, /50 kW water heater: R. Hutcheon 





* Built by Rolls-Royce for the APV Co this aluminium tank 
will test experimental plate type cores for Dreadnought’s 
pressurized water reactor 


Duthie Ltd, electrical power wiring: Rodene Electrical Co 
Ltd, main electrical power contactor panel: Mawdsleys 
Ltd, motor generator set for clean power supply: Hadley 
Telephone and Sound Systems Ltd, intercommunication 
equipment: F. G. Miles Ltd, main shut-off absorbers and 
coarse water level switch, ion chamber mountings: The 
Palatine Tool and Engineering Co (Surbiton) Ltd, fine 
control valve: Bloctube Controls Ltd, control system for 
fine control valve: Boremaster Ltd, /attice plate and fuel 
element locking bars: C. W. Fletcher and Sons Ltd, fuel 
element boxes and various items for core assembly: The 
Magnetic Valve Co Ltd, electrically operated valves: 
Terraspan Ltd, various items of prefabricated: pipework 
and stainless steel assemblies: Stemco Ltd, ‘ Gilbarco’ 
water level indicator. 
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On January | Euratom comes into being. 
How will it work and how will it affect 


Britain as a non-member ? 


PROSPECT FOR EURATOM 


W. OSWALD, BA (Econ) 


Senior Economist, General Electric Company Ltd, Atomic Energy Division 


THE TREATIES establishing Euratom and the European 
Common Market were signed last March in Rome by 
France, Italy, Germany and the Benelux countries. Ratifi- 
cation of the Euratom treaty is now complete and it will 
become operative on January |. These two organizations 
and their forerunner, the Coal and Steel Com- 
munity, demonstrate the strong drive in western Europe 
towards political unity, and the integrated economy which 
they foreshadow is regarded as an essential first step in 
this direction. While the older Organization for European 
Economic Cooperation is a comparatively loose organiza- 
tion of sixteen countries for the purpose of consultation, 
the intention is that the six powers in Euratom and the 
Common Market shall be closely knit together by a high 
degree of centralized control and coordination of policy. 
The necessary democratic political background for an 
organization whose aims are, in the end, to assist in uniting 
the six countries, is provided by a large Assembly com- 
posed of members elected by and from the parliaments 
of member states, which will also constitute the Assembly 
of the Common Market and the Coal and Steel Com- 
munity. The Assembly has little direct power to do more 
than debate and express its views, although it can, by a 
two-thirds majority, secure the resignation of the Commis- 
sion which will be responsible for the running of Euratom. 


Council of six 

The political power of Euratom will reside in the six- 
man Council composed of members of the governments of 
the signatory countries. The Council will be both a super- 
visory and a decision-making body, and the division of re- 
sponsibility between it and the full-time Commission, which 
will have five members of different nationalities, will, in 
some cases, have to be worked out between the two. The 
Commission itself will have wide powers to take decisions 
in ensuring that the provisions of the Treaty are carried 
out, but must obey the rulings of the Council. Attached to 
the Commission will be a Scientific and Technical Com- 
mittee with purely consultative status, appointed by the 
Council. 

The Euratom Community will share with the Common 
Market a large Economic and Social Committee, appointed 
by the Council, also having purely consultative status, 
which both the Council and Commission may, and in cer- 
tain cases must, consult. 

Lastly, there will be a Court of Justice to which alleged 
breaches of the Treaty can be referred by the Commission 
or a member state, and which will review the lawfulness 
of acts, or failures to act, by the Council or Commission. 
If the Court finds that a member state has failed to fulfil 
its Treaty obligations, the state must obey the Court's judg- 
ment. 
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The possibilities of friction with and between the various 
bodies are considerable. Apart from obvious national dif- 
ferences in attitudes to nuclear power organization, some 
countries favouring state control and others having strong 
political feeling against this, the division of powers between 
the Commission and the Council is not always clear, and a 
strong Commission would be liable to clash with the Coun- 
cil. As the Commission will only have five members, the 
country which is odd-man-out may feel it has not got its 
fair share of the controls. The position of the consultative 
committees, especially of the Economic and Social Com- 
mittee which, with 101 members, seems too large to be 
effective and is not attached to any organization in particu- 
lar, seems an odd one. The numerous organizations, so 
characteristic of international politics and economics today, 
will increase the difficulties of Euratom, and it seems likely 
that too much time will have to be spent in liaison be- 
tween the various bodies and other European and outside 
organizations. 


Fourfold duties and powers 

The Commission will develop research and ensure the 
dissemination of technical knowledge. For these purposes 
it will establish a joint nuclear research centre and prob- 
ably schools for training specialists. An institution at uni- 
versity level wil! also be set up. The Commission will be 
able to encourage research by financial grants to organiza- 
tions, firms or persons in member countries and may ask 
for research programmes to be communicated to it. By 
this means it will seek to discourage duplication and to 
direct research into subjects which it thinks are insuffi- 
ciently covered. It will have powers to issue non-exclusive 
licences of all nuclear patents taken out in member coun- 
tries: in the last resort, this may be done without consent. 
Secondly, the Commission will establish uniform safety 
standards and enforce them by its inspectors. 

Thirdly, the Council may venture into the industrial field 
by authorizing the establishment of * joint enterprises,’ which 
would have advantages such as exemption from direct 
taxes and duties. These would be cases of outstanding im- 
portance to the development of nuclear industries and the 
most likely applications would be in fuel fabrication and 
processing, manufacture of moderating materials, etc. The 
Community could contribute to the financing of a joint 
enterprise. 

Fourthly, the Commission, through its Agency, will have 
rights to buy and distribute all ores, nuclear fuels and fis- 
sionable material coming from within the Community and 
will have sole rights to conclude agreements with outside 
suppliers. Member states must endeavour to have existing 
contracts and arrangements taken over by the Agency. 
Prices may be fixed by the Council on the recommendation 
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of the Commission. The Agency will, in fact, own all plu- 
tonium 239 and uranium 233, crediting producers and 
debiting consumers of these in a centralized account. The 
Commission will ensure by inspection that fissionable 
materials are not diverted from their stated purposes. 

There are two obvious dangers in this centralized Agency. 
In the event of a shortage of fuel, supplies will be allocated 
to users pro rata to their demands, and there is thus a 
danger that they will be tempted to ask for more than they 
need and so create artificial shortages. Secondly, self-help 
in the exploitation of nuclear ores is not encouraged, al- 
though to offset this there is a penalty of withdrawal of 
Agency supplies if countries do not exploit their own re- 
sources. 


No tariffs on materials and equipment 

One year after the Treaty comes into force, member 
states will establish a common market in nuclear materials 
and certain equipment intended specifically for nuclear 
purposes, abolishing duties and quantitative restrictions be- 
tween themselves and establishing a common tariff against 
outside countries. Member states undertake to allow free 
movement of capital and specialized labour for nuclear 
purposes. 

The budget of Euratom will be drawn up by the Com- 
mission, debated by the Assembly, approved by the Coun- 
cil and financed by member countries in proportions laid 
down in the Treaty. 

What does all this add up to? Firstly, Euratom will have 
some common arrangements for research, training, dissem- 
ination of information, safety standards, and possibly cer- 
tain industrial facilities in joint enterprises. Secondly, there 
will be centralized buying, selling and price-fixing of ores 
and fissionable materials. Thirdly, there may be a nuclear 
common market. Lastly, the Euratom organization will try 
to influence research and investment programmes of the 
nuclear power industries in the member countries. 


Nuclear power in member states 

It will be a tremendously difficult task to try to knit to- 
gether the varied organizations which will be connected 
with nuclear power in the member countries. Nuclear 
power on a commercial scale will be exploited not by Eura- 
tom, but by nationalized or private industrial groups al- 
ready in existence. Some of* the countries are far more 
advanced than others, and experts of long standing may 
resent the intrusion of a new force. 

As most of the concerns exploiting nuclear power will 
have to back their judgment with their own capital, re- 
search programmes will be directed towards what seem to 
be the most promising lines of development, regardless of 
Euratom’s wish to avoid duplication. 

The first steps in nuclear power in most of the member 
states will be taken outside the scope of Euratom, with 
technical aid and fuel supplies from Britain and the United 
States. This early necessity to turn outwards may strain re- 
lations and diminish or delay the influence of Euratom, 
and indeed has already prevented the Target for Euratom 
report from having much influence on the programmes of 
the member countries. 


Conflict of interests 

The main drive behind Euratom is political, and stems 
from the history of war and invasion in the six countries 
and is based primarily on a desire to knit the countries to- 
gether in peace. Thus the countries which have generally 
escaped the ravages of European wars do not have a strong 
urge to join in. 

There is certain to be some conflict of interests between 
countries where nuclear power is largely a nationalized 
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concern and those where it is mainly private, and also be- 
tween the more advanced and less advanced countries. 
Later on, there will also be a conflict between strongly ex- 
porting countries and those whose need to protect internal 
employment is great. 


Britain’s position 

It would be a mistake, however, to underestimate the 
strength of the long-term forces towards unity in western 
Europe and the effect they may eventually have on atti- 
tudes towards outsiders. It is important to remember also 
that the more limited Coal and Steel Community of the six 
countries has been a success. At the present time, western 
Europe and, inevitably, Britain’s relations with the con- 
tinent, are in the melting-pot. It is important to recognize 
this and to be aware of the differences in this field between 
Britain and the six Euratom countries. 

The main difference is that Britain passed several years. 
ago through the stages which Europe is now about to em- 
bark on in the field of nuclear power. We already have on 
a national scale, and with a great deal of experience, the 
same sort of organization which Euratom will in due course 
try to provide, and in addition we have a nuclear power 
industry which has become highly developed. Historically, 
the contrast with the Euratom proposals could not be 
greater. Nuclear power in Britain had its beginnings in the 
UKAEA and passed later to industry, so that the duties 
of central research, dissemination of information, safety 
control, security and the provision of basic facilities have 
resided naturally with the Authority. In Europe, experience 
of nuclear power on a commercial scale will generally begin 
in industry and the Euratom organization will be imposed 
afterwards. 

Political interference, virtually absent in Britain, may be 
a leading feature of Euratom. The UKAEA and the British 
nuclear power industry can choose their lines of research 
and development free from the necessity to justify thei 
choices to an international organization. Britain has 
secured, in many cases by her own finance, long-term con- 
tracts for the supply of nuclear fuels. 

How then, can a satisfactory relationship between Bri- 
tain and the Euratom countries be established? To suggest 
that our highly-developed system could be fitted into a new 
and less experienced international organization would 
clearly be unrealistic. Moreover, the present stage in British 
nuclear power is a crucial one; achievement so far is a 
springboard for still greater efforts, and we cannot afford 
to jeopardize them in an international attempt to go back 
to the beginning, even if this were possible. 


Full industrial aid 

The best thing Britain can do for the Euratom organiza- 
tion in its early stages is to let it find its feet, to give full 
industrial help to its member countries by the sort of col- 
laborative arrangements which are already beginning to 
develop independent of Euratom, to exchange information 
and to continue to provide help in training. 

These are early days for European nuclear power. The 
combined economic power of the six Euratom countries 
will be formidable and will give them considerable bargain- 
ing power in their relations with outside countries. As the 
beginning of a United States of Europe they may receive 
considerable US assistance and favours. Nevertheless, Eura- 
tom will be, for some time, an unknown quantity and one 
cannot decide what one’s permanent relationship with an 
unknown quantity will be. While therefore avoiding irre- 
vocable decisions we should seek to establish practical work- 
ing arrangements and avoid any attitude of isolationism. 
leaving the way open to any closer ties which, in the future, 
may seem mutually advantageous. 
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Punch-card, octal system speeds work, 


eases data handling 


New automatic read-out system 


developed for multi-channel pulse analysers 


C. N. DAVEY and R. L. ELLIOTT 


Electronics Division, Harwell 


PULSE AMPLITUDE analysers of the type described by 
Hutchinson and Scarrott (/) are being used in increasing 
numbers for nuclear research. These analysers sort pulses 
produced by proportional-type particle detectors into chan- 
nels, i.e., groups, according to their peak voltage, a typical 
analyser having one hundred channels each capable of 
storing 16,383 pulses. The number of pulses in each chan- 
nel is recorded, in binary notation, in a magnetostriction 
delay line store, with a cathode-ray tube display. 

An automatic reading-out system has been developed 
which will transfer the information from the analyser store 
to a set of punched cards. The equipment required is rela- 
tively simple and the information is converted from binary, 
i.e., scale of two, notation, to octal, i.e., scale of eight, 
during the transfer. This is carried out by taking hhe binary 
digits in groups of three, starting with the least significant 
digits, and replacing each group by a number in the range 
0 to 7 according to the arrangement of the binary digits 
in the group. e.g.: 

Binary Octal 
001, 010, O11, 100 1.234 

Octal numbers are suitable for direct plotting on 8 
squares to the inch graph paper (2), or they may be con- 
verted to decimal numbers with the aid of either a desk 
calculator, prepared conversion tables, or punched card 
computing equipment. e.g.: 

Octal Decimal 
1,234 = 1x 8+2x8'+3x8'+4x8 = 668 

An example of the cathode-ray tube display of the 
stored binary numbers is shown in Fig 1. Each vertical 
column represents in binary form, the number of pulses 
stored in a channel, with bright spots representing * 1 ’s 
and dim spots representing ‘0’s. The least significant 
digits are at the bottom, and the channels are arranged 
from left to right in order of ascending voltage. The enve- 
lope of the highest bright spots shows a histogram of the 
spectrum being analysed, which in this case is that of the 
pulses produced by gamma rays of 660 keV from Cs-137, 
in a sodium iodide crystal scintillation counter. 


Pulse sorting 

A brief description of the method of pulse sorting and 
counting is given, in order to show how the reading-out 
system operates. In this analyser, the problem of voltage 
measurement is converted into one of time discrimination, 
in the following way. 

A series of equally spaced pulses — channel pulses — 
derived from an oscillator, divide a fixed time interval, T, 
into a number of equal periods (Fig 2a). Simultaneously, 
a linear sweep circuit produces a voltage which increases 
linearly during the time T (Fig 2b), so that the channel 
pulses also mark equal increments in the linear sweep 
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Fig 1 Cathode tube display on analyser shows energy 
spectrum from caesium 137. Lower view is part of the 
upper display with the base extended by a factor of two 


voltage. Each channel pulse defines the edge of a channel, 
and the pulses are numbered consecutively, from the start, 
to represent the channel at the end of which they occur. 

As a delay-line type of store is used to register the num- 
ber of counts in each channel, each channel pulse must also 
coincide with its correct position in the delay-line store, 
and to ensure this, each linear sweep, and series of channel 
pulses, is initiated by a synchronizing pulse (Fig 2c). This 
is a pulse which is passed through the delay line, having 
been generated at the start of the previous linear sweep. 
The linear sweep duration, T, is made slightly shorter 
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than that of the delay line store delay, the resulting interval 
allowing time for the linear sweep to return to its starting 
level, and for the channel pulse generator to be reset. 

To measure the peak voltage of a pulse from a nuclear 
particle detector, the pulse is first amplified to a suitable 
level, in this case ta between 5 and 200 volts, then applied 
through a diode to a condenser, which remains charged 
at the peak voltage, V, (Fig 2d). A comparison circuit 
(used also in reading-out) compares the voltage of the 
condenser with that of the linear sweep, and generates a 
signal at the instant of equality (Fig 2e). This signal occurs 
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Fig 2 (a) channel pulses (b) linear sweep (c) synchroniz- 


ing pulse (d) nuclear pulse charging condenser to peak 

voltage Vc, superimposed on linear sweep voltage (e) coin- 

cidence signal at equal voltages (f) channel pulse selected, 
condenser discharges 


in one of the channel intervals, and operates a selector 
circuit which causes the channel pulse immediately follow- 
ing it (Fig 2f), to be fed to the registering system as one 
count in that channel. The acceptance of this count by the 
registering circuit, allows the condenser holding the pulse 
peak voltage to be discharged, so that it may accept another 
pulse. 


Channel registers 

The channel pulses which divide the linear sweep into 
equal steps, also divide the delay line storage time into 
intervals which are used as the channel stores, these being 
identified by the channel number of the pulse they follow. 
Each store can hold a number of digits, which are arranged 
in binary code, to represent the number of counts stored 
in each channel. The first digit, which is also the least sig- 
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nificant, is arranged to be coincident with the channel 
pulse. An example of a six digit store is shown in (Fig 3), 
together with the delay line output when 29 counts are 
stored in channel | and 25 counts in channel 2. The analy- 
ser described has 100 channels, each of 14 digits, enabling 
decimal numbers up to the value 16,383, to be stored in 
each channel. 

During each linear sweep period, a series of digit pulses 
is generated, the number of digit pulses being equal to the 
product of the number of channels and the number of 
digits per channel. From this train of pulses, digits are 
selected by a ‘ gate,’ as required for insertion into the delay 
line store. This digit selecting gate (Fig 3d), forms part of 
the regenerative loop of the delay line store, and. with the 
help of a 1 digit period carry-pulse delay line, adds single 
pulses to the channel stores as required. 

During regeneration, when no change is being made in 
the information stored, S1 is in the position shown (Fig. 
3d) and S2, which is operated by the delay line store out- 
put waveform, directs digits from the digit pulse train 
either into the delay line store input, or into a ‘sink,’ 
according to the presence or absence of a digit in the delay 
line store output, thus retaining the original arrangement 
unchanged. When a count is to be added to one of the 
channel stores, a selected channel pulse will appear from 
the pulse sorting circuits, and will operate S1 for the dura- 
tion of the pulse, which occurs during the regeneration of 
the least significant digit (2°). If there is no digit present in 
the delay line output, $2 will be in position to insert a ‘1° 
into the store. Should the first position be filled, however, 
S2 directs the digit pulse into the carry pulse delay line, 
leaving a ‘0’ in the delay line store. The carry pulse 
emerging from the carry pulse delay line one digit period 
later will again operate Sl, as did the channel pulse pre- 
viously, and if the delay line output at the time is *0, 
will cause a ‘1’ to be inserted in the store in the position 
representing 2'. Should this place be filled, the pulse will 
again be carried, until it can be inserted into a vacant 
digit position. This action will result in a stored binary 
number being increased in value by 1 whenever a channel 
pulse is received from the pulse sorting circuit. 


Reading out 

The contents of a channel may be read out by inspecting 
the delay line store output waveform at the correct time. 
This can be done by selecting the channel pulse concerned, 
and using it as a reference for the inspecting circuits. First, 
the sorting circuits are disconnected from the storage sys- 
tem, then a steady voltage, which lies within the limits of 
the required channel, is applied to the comparison circuit, 
where it will cause the correct channel pulse to be selected 
at each sweep of the analyser. 

In order to obtain an octal number it is necessary to 
combine the results of three adjacent binary digits, which 
are spaced in time by one digit period each. These digits 
may be inspected sequentially, but in the present case a 
third delay line, with three terminals spaced one digit 
period apart, is used (Fig.4a) in which case a single coin- 
cidence pulse can be arranged to inspect the three digits 
simultaneously. 

Each terminal of this delay line is connected through a 
simple coincidence detector (a diode) to a bi-stable relay 
circuit (Fig 4b), which can be operated by the coincidence 
pulse in conjunction with the delay line waveform. A few 
microseconds before the coincidence pulse is applied, a 
positive going reset pulse turns off any current flowing in 
the relay in the bi-stable circuit. If there is a ‘0’ at the 
input terminal at the time the coincidence pulse occurs. 
the relay is turned on again until the next reset pulse 
appears, about 1:8 milliseconds later. That is, with a ‘0,’ 
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Fig 3 (a) channel pulses (b) digit pulses (c) selected digit 
pulses representing binary numbers (d) regenerating and 
adding gate 


the relay is operated, as the period during each sweep 
when the current is turned off, between the reset and 
coincidence pulse, is too short to allow the relay to release. 
A ‘1, however, at the input terminal. prevents the anode 
current being turned on after a reset pulse, with the result 
that the relay is released. The reset and coincidence pulse 
waveforms are generated by a digit delay circuit (Fig 5), 
which consists of a pentode in a linear run-down circuit, 
triggered by a channel pulse. This circuit produces the reset 
pulse followed by the coincidence pulse after a delay, the 
duration of which is determined by catching the anode 
of the run-down valve at one of five selected voltage 
levels. 

The coincidence pulse appears in either the 3rd, 6th, 9th, 
12th, or 15th digit position following the channel pulse, as 
determined by the digit delay selector in the control unit. 
At each of these positions the three bi-stable relays will 
be indicating the binary equivalent of the octal number 
required, and the contacts of these relays are intercon- 
nected in a conventional relay ‘ tree’ to give binary to octal 
conversion. In the 15th position, the last binary relay is 
disconnected by the control circuit as there are only 14 
digits in each channel. 

Thus, the automatic reading out of each octal digit re- 
quires firstly, the selection of one out of 100 voltage steps. 
to tie in the correct channel pulse to the comparison 
circuit, and secondly, the selection of one of five other 
voltages to determine the appropriate digit delay period. 
The 500 voltage combinations needed for a complete read- 
out are selected by means of two PO type uniselectors 
which vary the connexions to a 5 point potentiometer net- 
work and to a two decade Kelvin-Varley potentiometer 
circuit: 50 contacts being used on the ‘ units’ uniselector 
and 10 on the * tens’ uniselector. 


Punched cards 

The sequence used to read out the 1400 binary digits 
and record them as 100-5 digit-octal numbers has four 
basic steps which are repeated 500 times. Firstly, selection 
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of the two voltages on the potentiometers to tie in particu- 
lar digits of a particular channel to the coincidence detec- 
tors. Secondly, setting the three ‘binary’ relays to the 
binary digits so that contacts of these relays select one 
octal digit. Thirdly, checking to ensure that the voltage 
selectors and the recorder are correctly in step, and then 
finally energising the recorder magnet. 

In the application described here the recording was made 
on punched cards arranged to record one octal digit per 
column, in 50 of the 80 columns available on each card, 
using an Automatic Punch Type 29 supplied by the British 
Tabulating Machine Company. A complete record requires 
10 cards to be fed through automatically in succession. 

The functioning of the Automatic Punch can be con- 
trolled by connexions made in a ‘programme plug 
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board’ to 80 commutator segments (one per column of the 
card) and to the punch solenoids which, when operated, 
trigger off the normal cycle of the automatic punch viz, 
punching a hole in the correct position and then moving 
the card. 


Control circuit 

The basic outline of the control circuit is shown in Fig 6. 
The main feature of this circuit is the way in which uni- 
selector U, which controls the reading out of particular 
digits, is held in step with the movement of the automatic 
punch. The method relies on a control relay operated 
through two groups of identical interlaced wiring, one 
connected to the ‘ programme plug board’ and the other 
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to the uniselector contacts. Each group of wiring consists 
of three separate commons arranged so that adjacent steps 
are never joined together and using the third common. 
only connected to a small number of irregularly spaced 
contacts, to ensure that the equipment will not continue to 
run when the two halves are out of phase. At each step 
the control relay (SU) must be operated, by connexion 
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Fig 6 much simplified, 
automatic control unit shows the basic features 
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through one of the three wires joining the groups of com- 
moning, before the recording of the next octal digit can pro- 
ceed. Contacts of the control relay (SU) are arranged first 
to complete a circuit via the ‘binary’ relay ‘tree’ to 
energize one of the eight punch solenoids, and second, to 
energize the drive magnet of the U uniselector which, being 
of the reverse drive type, will step when SU releases. 

Consider in detail the operation of the circuit starting 
with the automatic punch set to commutator contact num- 
ber 13 and uniselector U on contact 1, i.e. both in position 
on the first of 50 octal digit steps. An earth is connected 
from the sliding contact of the Automatic Punch commu- 
tator via the commoning and the U uniselector wiper and 
interrupter springs to the coil of relay SU, and so to 50 
volts positive. SU relay operates with a delay of 30 to 35 
milliseconds and its contacts initiate two trains of events 
which proceed independently. 


Sequence of operations 

Firstly, the completion of a circuit to the U uniselector 
drive magnet coil allows current to flow and some 15 milli- 
seconds later the movement of the armature causes the 
interrupter springs to open. This disconnects the circuit to 
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the SU relay coil so that after a release time of 8 milli- 
seconds the SU contacts re-open, breaking the circuit to 
the U drive magnet, and after a short delay U steps to 
contact 2. This changes the voltage applied to the digit 
selecting circuit but does not change the channel selecting 
voltage. Within a few milliseconds a new set of binary 
signals is received by the bi-stable relay circuits and after 
their normal operate or release times the ‘ binary’ relays 
A. B and C are ready to select the correct punch solenoid 
for the next octal digit. Secondly, the original operation 
of the SU relay on contact U1 energized one of the punch 
solenoids as selected by the A, B and C relays and at once 
started the normal cycle of the Automatic Punch viz lock- 
up punch solenoids, operate master punch magnet and 
finally move card ready for next column. Near the end of 
this cycle the sliding contact is moved to the next commu- 
tator segment, in this case number 14, which is wired via 
the second common and connecting wire to contact 2 of U 
uniselector. Once again the SU relay coil circuit is com- 
pleted via the uniselector interrupter springs and so the 
cycle is repeated as each octal digit is extracted and re- 
corded. 

The correct functioning of this circuit depends on the 
relative timing of the two trains of events initiated by the 
SU contacts. These times have been arranged so that the 
contacts of relays A, B and C are always set in position 
at least 20 milliseconds before the SU contacts re-close 
due to the Automatic Punch cycling time. It will be 
noticed also that as the uniselector cannot step until SU 
relay is released and further as the interval in timing be- 
tween the movement of similar contacts on the same relay 
is relatively small, the pulse into the punch solenoid is 
terminated well before any change takes place in the 
‘binary ’ relay contact ‘ tree’. 

Two blank columns are left in the record between each 
set of 5 octal digits, by wiring the appropriate commuta- 
tor segments direct to the ‘space’ punch solenoid. Also, 
when the end of the card is reached the card carriage to- 
gether with the commutator moving contact are mechanic- 
ally reset to the starting position and during the return 
movement the commutator moving contact is disconnected. 
Whilst either of these conditions exist, the connexion to 
the SU relay coil is broken and the read-out sequence is 
held up until the next correctly wired commutator seg- 


ment is reached. Thus in the early columns of each card 
other information, such as a series of decimal digits to 
code the card, can readily be inserted. 


Read-out times 

The stepping of the tens of channel (T) uniselector after 
every 10 channels occurs during the card changing 
sequence, at contact 50 of uniselector U using a ‘hold’ 
resistor bridge across the T interrupter contacts to reduce 
the current at break. 

During normal working, once the Automatic Punch has 
moved off the first commutator segment it will always 
punch a complete card and eject it. To start or stop a run 
it is therefore only necessary to control the connexion to the 
first commutator segment by means of a switch which can 
be arranged so that any number of multiples of 10 channels 
can be read out during the recording cycle. 

Other facilities such as signal suppression in the fifteenth 
binary digit position, equipment functioning tests and pro- 
vision for full automatic control are provided in the com- 
plete control circuit. 

The speed of operation depends largely on the normal 
operating time of the Automatic Punch, with the addition 
of some 30 to 35 milliseconds on each octal digit step 
due to the operate time of the SU relay. The total read- 
out time is of the order of 65 to 70 seconds for the full 
set of 1400 binary digits plus card coding information. 


Construction 

The apparatus is contained in two units mounted on stan- 
dard 19 in. rack panels. A 5 in. panel carries the electronic 
reading-out unit, comprising eight valves, three relays and 
a small power unit. A 7 in. panel, on which the operating 
and test controls are placed, carries the uniselectors and 
other relays for which an external 50 volt d.c. supply is 
required. 
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Why not use printed circuits ?—Harwell does 





This wide-band distributed amplifier uses printed circuits 
which can easily be reproduced to consistent specification 
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THE ETCHED FOIL type of printed wiring is now much 
used in connexion with the mass production of electronic 
equipment. What is not so well known is that etched-foil 
printed wiring can be used, and is being used, in con- 
nexion with small quantity production of equipment where 
the layout of the circuit is critical ana where lead lengths 
have to be reduced to a minimum. In such circumstances, 
where the performance may depend quite critically on 
wiring ‘strays,’ printed wiring ensures that the design of 
the prototype is faithfully reproduced in the later models 
and is economically worth while. Because of this, printed 
wiring is tending to be used in nuclear instruments, even 
when small numbers, say, only a few hundred are involved. 
Dr Orman of AERE has, for example, used this technique 
in the design of nuclear instruments involving millimicro- 
second techniques. Here’s a recent example from Dr 
Orman’s laboratory of a wide-band distributed amplifier 
using printed circuits. It has a gain of 20 db and its rise- 
time is less than 2-5 millimicrosec. Printed wiring has 
allowed an easily reproducible unit. D.T. 
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EQUIPMENT 





Easy maintenance feature of canned pump 


The submersed motor high-pressure cir- 


culating pump illustrated in NUCLEAR 
POWER, July 1957 (p. 280 Mechanical 
Pumps and Circulators, by F. L. Speed) 


was shown in cutaway form at the En- 
gineering, Marine, Welding and Nuclear 
Energy Exhibition held in London in 
September. Manufactured py KSB Ex- 
port GmbH, Frankenthal (Pfalz), 
many, the unit is designed for vertical 
mounting additional support 
apart from the pipes themselves is neces- 
sary. For maintenance, the motor casing 
may be unbolted from the pump body 
and the whole rotating assembly with- 
drawn without disturbing the pipe con- 
nexions. 


Ger- 


and no 


The motor is a 3-phase induction type 
with waterproofed stator the 
rotor being canned. Electrical leads are 


winding, 


brought into the pressure casing through 
a gland. The shaft is carried on a water- 
lubricated tilting pad thrust bearing and 
two water-cooled journal bearings, the 
dead weight of the rotor being relieved 
by hydraulic balancing. High-pressure 
water for cooling the motor and pro- 
viding lubrication to the bearings is sup- 
plied by an auxiliary impelier at the 
opposite end of the shaft to the main 
pump. This water in an ex- 
ternal heat exchanger, the low pressure 
water for which is also circulated through 


is cooled 


Sterilizing power station circulating water 


A new range of Clorocel equipment for 


the continuous production of sodium 
hypochlorite used in sterilizing large 
quantities of water is now being mar- 


keted by Paterson Engineering The 
sterilant is produced by continuous flow 
electrolysis and this method is particu- 
larly suitable for preventing algal or 
power 
densers. When the station is situated on 
the water can be 
the thereby 


mussel growths in station con- 


coast sea utilized as 


chlorine source, reducing 
operating costs 

The plant converts a weak brine con- 
taining from 5 to 15 pet sodium chloride 
into electrolytic sodium hypochlorite 


(E.S.H.) at the appropriate strength as 


Test pressures of 55,000 psi from 100 psi air line 


a thermal barrier between motor and 
main impeller. 

KSB Manufacturing Co Ltd, 

6 Broad Street Place, London, EC? 

and when required. The CF/E type 
Clorocel unit consists of a steel tank. 


covered and lined with insulating mate- 
rial, at the bottom of which lies the 
electrolyser. This is composed of a num- 
ber of disk-shaped electrodes arranged 
coaxially and fitted into an_ insulating 
case built up in sections and secured by 
This unit is surrounded by a 
through which 
passed when necessary to keep the elec- 
trolyte at the best working temperature. 
A rectifier unit for the production of 
which is fitted up as a 
cabinet is supplied with the 
equipment, The strength of the sterilant 
obtained is governed by the current ap- 


tie rods. 


cooling coil water is 


direct current 


control 





New Airhydropump can also be had 
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trolley-mounted 





















electrical 
connexion 





cooling water 
impeller 


KSB pump can work either way up 


plied and may also be varied by con- 
trolling the flow of salt solution from the 
salt saturator or other source of brine. 
In the Clorocel method of sodium hypo- 
chlorite production the sterilant is non- 
caustic and there are no chlorine cylin- 
ders to be handled. A further advantage 
is that it can be operated by unskilled 
labour. Plants can be built with capa- 
cities up to a million gallons an hour. 


Paterson Engineering Co Ltd, 
Windsor House, 
Kingsway, London, WC2 


A new development in hydraulic pumps 
has been announced by the makers of 
the well-known Airhydropump. The pre- 
vious maximum pressure available was 
27,000 psi: this has now been raised to 
55,000 psi in the latest model. For 
handling this very high pressure, the 
manufacturers designed and fully tested 
a range of hydraulic control valves, pres- 
sure release valves and non-return valves, 
together with a series of pipeline coup- 
lings, tee pieces and other fittings. <A 
feature of the control valves is the ease 
of operation, even at full pressure. 

This compressed-air-operated pump 
has a theoretical ratio of air to hydraulic 
pressure of 1:694, and is for generating 
pressures between 25,000 and 55,000 psi. 
powered by a normal shop air line up 
to 100 psi. It is suitable for all hydro- 
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static testing in the pressure range men- 
tioned, and for many manufacturing pro- 
cesses in the steel, chemical and allied 
ndustries. 

The new pump is portable, compact 
and fully automatic in operation, and 
the special air reducing valve enables 
iny intermediate hydraulic pressure to 
be obtained. Adjustment to the required 
pressure is easy, the pressure can be 
maintained with certainty for an indefin- 
ite period. 

Charles S. Madan & Co Ltd, 
Vortex Works, Broadheath, Altrincham 


ss . 
Rising spindle 
s 

diaphragm valve 

A new range of diaphragm valves has 
been introduced by Warren Morrison to 
cater for two main markets not ade- 
quately covered by their pinch valves. 
Firstly, the handling of non-corrosive 
liquids and gases for which the pinch 
valve might prove too expensive, and 
secondly. to handle the really difficult 
applications too severe for rubber. For 
these a p.t.f.e. diaphragm and rigid p.v.c. 
bodies are employed in addition to the 
normal range of lined metal bodies and 
synthetic rubber diaphragms. A feature 
of the valve is that a rising spindle type 
of position indicator is a standard fitting 
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Control valve for low flows 


Crosby Valve & Engineering are now 
manufacturing the Masoneilan, type 
107/108 diaphragm-operated control 
valve for exceptionally low capacity 
applications. It should be particularly 
useful for pilot plant and dosing appli- 
cations. 

The valve has a 18/8 stainless steel 
Barstock body rated at 6000 psi, with 
+ in. female connexions which can be 
screwed BSP or API. The body is avail- 
able with alternative size trims down to 
the minimum, having a flow coefficient 
of 0-07. The trim, which can be supplied 
in stainless steel or stellite, has a needle- 
type plug giving linear flow character- 
istics and tight shutoff. The rugged con- 
struction of the valve is such that it can 
be used for pressure drops up to 5000 
psi. 

The diaphragm superstructure which 
is designed for 3-15 psi air pressure is 
of aluminium alloy for lightness and can 
be supplied to give either reverse or 
direct action, The special diaphragm is 
of nylon reinforced neoprene. The over- 
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Controls up to 6000 psi with 3-15 
psi air 


all height of this valve is less than 11 in. 
and it weighs 15 Ib. 


Crosby Valve and Engineering Co Ltd, 
Ealing Rd, 
Wembley, Middx 


All-plastic fans for fume handling 


Sturtevant Engineering have produced, 
in conjunction with Acolor a range of 
moulded p.v.c. fans based on their origi- 
nal Monogram series. Designed to meet 
the ever-growing needs for exhausting 
corrosive fumes, the fans have moulded 








d casings and fully moulded  p.v.c. 
i impeller, thus permitting higher operat- 
ing speeds and efficiencies than can be 
obtained with fabricated fans of this 
type. 
These units are in addition to the 
wide range of equipment manufactured 
by both companies for handling corro- 
sive fumes. 
Acalor (1948) Ltd, Sturtevant Engineering Co. Ltd, 
DS Kelvin Way, Southern House, 
of ; Crawley, Sussex Cannon St, London, EC4 
For tough jobs: p.v.c. body, p.t.f.e. 
Al diaphragm 
e , re Ammonia cracker for blanket gas 
tO enabling the position of the valve to be 
or seen at a glance. The design is such that Baker Platinum have produced a new 0'5 to 25 pct hydrogen. The reaction is 
1e flexing of the diaphragm is reduced to a and improved model of their Nitroneal exothermic and no external heat source 
>d minimum to ensure the longest possible generator—an apparatus which produces is required and, in utilizing nitrogen 
S- life under the most arduous conditions. furnace and blanketing atmospheres, con- from the atmosphere as well as from 
S, The valve is robust in every respect and sisting of nitrogen with a controllable the ammonia, the gas is produced very 
p- employs a full size, easy grip. cast hand- hydrogen content, using ammonia as fuel. economically. The hydrogen content of 
A wheel for ease and comfort of opera- The new model—type GNL—is made the gas is controlled automatically within 
se tion. As one of the two diaphragm in two sizes to produce 500 and 1500 0°25 pct of the desired concentration and 
valves available with a p.t.f.e. dia- cubic feet per hour of gas. The gas is the generator only requires the attention 
ip phragm and the only diaphragm valve produced by cracking the ammonia over of an operator for starting — about 20 
lic with a rigid p.v.c. body, this new valve a precious metal catalyst into its con- minutes. There are no pumps or other 
1g will meet many specialized needs. stituents nitrogen and hydrogen, and the moving parts, and therefore servicing and 
SI, : same catalyst is used to burn the bulk maintenance are reduced to a minimum. 
Ip Sten o— Ltd, of the hydrogen with atmospheric oxy- The generator is expected to be of 
O- London. SW1 gen to produce a gas containing from interest to those requiring a cheap, 
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clean, nitrogen-hydrogen atmosphere for 
heat treatment or chemical process work 
Baker Platinum Division, 


Engelhard Industries Ltd, 
52 High Holborn, London, WC] 


Controlling — 50 to 
+350 C 


A low cost, accurate and durable, fully 
electronic temperature controller for use 
in association with their special fast re- 
sponse thermometer elements, has been 
introduced by Foster Instruments. Tem- 
perature ranges cover from 50°C up 
to +350°C and the 15 in. scale is over 
printed with the equivalent Fahrenheit 
range. All resistances comprising the 
wheatstone bridge system are accurately 
calibrated and aged so that control 
point drift is entirely eliminated. The 
control operates on a differential of 
0-1°C but can be detuned to operate on 
wider differentials (up to 5°C) if re- 
quired by a simple adjustment of the 


sensitivity control. Variations in mains 











Scale length is 15 in. 


voltage within very wide limits make no 
difference to the accuracy of the instru- 
ment. Electrical connexions are simple 
and are made to robust terminals inside 
the instrument case. Dimensions: 8 ;*s in. 
by 7} in. by 5 in. 


Foster Instrument Co Ltd, 
Letchworth, 
Herts 


Low-cost trigger tubes for 


The new sub-miniature trigger tube, type 
GTR.120W, by Ericssons, is a new and 
inexpensive component especially de- 
signed for computer applications. It is 
only 0°39 in. diameter by 1°32 in. long. 
The electrical tolerances are slightly 
wider than those normally met with in 
cold cathode tubes, but this is off-set by 
the tube’s long life, reliable operation 
and very low cost. The anode hold-off 
voltage is +310V, and the trigger strik- 
ing voltage +170V. Operating current 
limits are 3-9 mA, and at 4°5 mA the 
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Southern’s new data analyser 


Trace reader now has quick-look facility 


AN entirely new trace reading equip- 
ment for the analysis and reduction of 
analogue trace records to digital form 
has been produced by Southern Instru- 
ments. Film or paper charts up to six 
inches in width are dealt with, the 
equipment incorporating such desirable 
facilities as linear or non-linear calibra- 
tion and zero adjustment over the full 
record width. In addition to producing 
a permanent digital record by typewriter. 


tape or card punch a‘quick look facility 
is provided in the form of a four-digit 
visual display. Existing users of the 
earlier K1015 trace reader with fixed 
scale read out may now easily convert 
to the new system and enjoy the added 
facilities. 


Southern Instruments Computer Division, 
Frimley Rd, 
Camberley, Surrey 


Level switch works on new principle 


A new floatless liquid level control is 
now available for boilers, tanks, or other 
vessels. The control switch comprises 
two probes, each consisting of an invar 
rod in a brass tube. The rods are con- 
nected to the brass tubes at one end but 
the other ends bear on either end of a 
pivoted switch lever. One of the rods has 
a small electrical heater wound around 
it so that one probe is always hotter 
than the other. The other probe works 
in Opposition to compensate for changes 
in the ambient temperature. When the 


computers, counters 





This is the size 


probes are immersed the heat is dis- 
sipated very rapidly by the liquid and the 
difference in temperature between the two 
probes is not sufficient to operate the 
switch. When the level falls, however, 
and the probes are no longer immersed, 
the heat is dissipated at a much slower 
rate. This increases the difference in tem- 
perature between the two probes caus- 
ing the switch to close. 


Meynell & Sons Ltd, 
Montrose St, Wolverhampton 


anode cathode running voltage lies be- 
tween 95 and 140V. 

It is believed that the G7TR./20W will 
find many applications where previously 
the higher prices of cold cathode tubes 
and thyratrons have made their use in 
large numbers prohibitive. Such appli- 
cations as alarm, storage, timing and 
counting circuits are typical probabilities 
with this tube. On account of the very 
low individual cost, the tubes are mar- 
keted in minimum packs of 100 tubes. 


Ericsson Telephones Ltd, 
Beeston, Nottingham 
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BISRA lamination detector now in production 


Laminations in sheet metals caused by 
the presence of defects such as piping, 
blow-holes or segregation in the ingots 
from which the sheet is rolled, are a 
potential source of danger particularly 
during deep drawing and pressing opera- 
tions. These flaws become flattened and 
elongated during rolling and result in 
internal discontinuities measuring any- 
thing from a fraction of an inch to 
several inches in width running parallel 
to the surface of the sheet. They are 
usually invisible on the surface and can 
cause the sheet to burst in the press and 
damage dies and tools, thus disrupting 
production. 

In order to provide a simple method 
for the examination of cold rolled sheet 
steel for such flaws, the British Iron and 
Steel Research Association (BISRA) 
have developed a lamination detector. 
The principle of operation of this device 
is by the application of a small electric 
current through the sheet, the potential 
difference being measured with a milli- 
voltmeter. The presence of any discon- 
tinuity in the path of the current causes 
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For very low activity samples 


the latter to flow round the obstacle in- 
stead of in a direct path between the 
two contact points and the resulting 
change in potential is registered on the 
millivoltmeter. 

The instrument, known as the BISRA 
lamination detector is simple and sensi- 
tive in operation. It consists of two pairs 
of contacts mounted on duralumin tongs 
with a thin insulating strip between the 
current bearing and the potential meas- 
uring points. The millivoltmeter dial is 
mounted on the tongs so that changes in 
potential are readily visibie, The contact 
points are rounded to prevent the sheet 
being scratched, 

The laminometer is portable and can 
be supplied for use with a 12-volt bat- 
tery or fitted with a transformer for 
mains operation. It is robust and can be 
operated by unskilled labour. Lamina- 
tions of a width of + inch and above can 
be reliably detected on cold rolled sheet 
and narrower ones will frequently regi- 
ster. Laminations on hot rolled sheet 
however cannot always be detected by 


Thin window tube has low 


A new) geiger counter tube, type 
GM4LB, with an extremely low rate of 
count in the absence of the test speci- 
men has been developed by General 
Electric for measuring very minute 
amounts of radioactivity. 

Specially designed for this purpose, it 
has a thin duralumin window one inch 
in diameter to admit particles from the 
specimen. The length of the anode wire 
has been kept to a minimum to reduce 
the response to any extraneous radiation 
and the materials used in the construc- 
tion have been specially selected as free 
from radioactive contaminants such as 
potassium and lead which might contri- 
bute to the background count. 


Plessey linear actuator used in master-slave 


Since the war, when the design of Plessey 
actuators was initiated, rapid progress 
has been made in finding new applica- 
tions for these. The latest ‘s the incor- 
poration of Jaguar linear actuators in 
Pye master-slave manipulator equipment. 
Driven by a 25V d.c. split-field series- 
wound motor incorporating a disk-type 
electromagnetic brake to prevent over- 
run, and to ensure accurate positioning 
of the operated component, the actuator 
has a stroke of 54 in. and is controlled 
by single-pole changeover snap action 
limit switches. The unit can withstand a 
maximum static load of 500 Ib. 
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With the Pye manipulator, the master 
‘hand’ movements external to the en- 
closure are exactly simulated within the 
enclosure by means of wires and tapes. 
The master end controls are attached to 
a boom tube which hangs on an upper 
pivot, the motion of the master end being 
given to a similar boom—the slave end— 
by means of a parallelogram of tie rods. 
In this way the movement of the slave 
follows the master end movement and 
the two boom tubes normally remain 
parallel. When, however, it is necessary 
for the complete equipment to be re- 
moved from the enclosure, the actuator 





Battery- or mains-operation is provided 


this method. Lack of bonding of bi- 
metallic sheet has been detected. 


Ultrasonoscope Co (London) Ltd, 
Sudbourne Rd, 
London, SW2 


background 


In order to obtain the minimum back- 
ground response, the tube must be 
operated in a heavily-shielded enclosure 
and surrounded by a ring of gamma 
counters. This arrangement is called an 
anti-coincidence network and _ ensures 
that stray radiation from outside which 
passes through this ring is not recorded 
by the measurement tube. Background 
responses as low as 0-4 counts per 
minute have been obtained with this net- 
work thus enabling specimens with an 
extremely low activity to be measured. 


The General Electric Co Ltd, 
Magnet House, 
Kingsway, London, WC2 


can index the boom tubes out of parallel, 
placing the slave in a position 90° re- 
lative to the master end. Operation time 
for the actuator to effect a 54 in. stroke 
under its maximum load of 150 Ib is 33 
seconds which gives great delicacy of 
control in movement. 

Other important specification details of 
the Jaguar actuator are its wide operat- 
ing temperature range, —60 to +90°C, 
its low current consumption of 1°5 amp, 
and weight of only 3 lb 4 oz. Advantages 
of the actuator in this application, are 
simplicity of installation, dispensing as 
it does with pipelines, pumps and valves 
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associated with the hydraulic or pneu- 
matic systems. Electrical conn2xion to the 
actuator is made quite simply by means 
of a standard Plessey Mark 4 connector. 


The Plessey Co Ltd, 
\lford, Essex 


New Bridge model 


Marconi Instruments have recently 
brought out a new version of their well- 
known Universal Bridge TF868/1. 


Whilst retaining all the advantages of the 
IF 868/1, the new instrument—Type 
IF 868A—incorporates a_ bridge-volts 
monitoring system, an additional feature 
of considerable value. 

For inductance or capacitance 
measurements, the measuring bridge is 
energized by an a.c. voltage derived 
from a valve oscillator. If desired, this 
voltage can be set to a definite required 
value. For this purpose there is a con- 
tinuously-variable L & C Bridge Volts 
control, an 0- to 10-volt auxiliary scale 
on the panel meter, and a Read L & C 
Bridge Volts switch. The inclusion of 
this new facility is especially useful 
when measurements are being made on 
components such as iron-cored coils 
whose inductance is a function of excit- 
ing current. 

The new bridge measures inductances 
from | micro- to 100 henrys, capacitance 
from 1 micro-micro to 100 microfarads 
and resistance from 0-1 ohm to 10 meg- 
ohms. Inductance or capacitance meas- 
urements can be made at either | or 10 
kc/s; resistance measurements are made 
at d.c. The instrument is a complete and 
comprehensive measurement system. 
Bridge networks, precision § standards, 
a.c. and d.c. bridge supplies, an ampli- 
fier-detector for a.c. balance determina- 
tion, a centre-zero galvanometer for d.c. 

all are combined in one mains-opera- 
ted functionally-designed instrument. 
Marconi Instruments Ltd, 


St Albans, 
Herts 


Audible personal 
monitor 


A completely new personal radiation 
monitor suitable for clipping into the 
breast pocket has just been announced 
by Fleming Radio. Measuring 7 in. high 
by 24 in. wide and | in. thick, the instru- 
ment uses a halogen-quenched tube with 
effective length of 4cm, the circuit being 
fully miniaturized using transistor tech- 
niques. The signal is easily audible even 
with a large background noise present 
and the persistent interrupted note from 
its speaker gives a psychological effect 
of urgency when tolerance levels have 
been exceeded. Two pre-set operational 
levels of 5-0 mR and 2-0 mR are pro- 
vided, corresponding to total dosages of 
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Designed for the pocket 


200 mR or 80 mR per 40-hour week 
respectively. The instrument requires no 
attention at all by the user and is com- 
pletely silent until the pre-set levels are 
reached. 

The weight with batteries is 15 oz. and 
the battery life is stated as 40 hours with 
non-rechargeable cell or 20 hours with 
6v, 1S0mA-h rechargeable cell. 

Fleming Radio Developments Ltd, 


Caxton Way, 
Stevenage, Herts 


Protection against 


. 
sodium 

The RFD Harwell helmet provides com- 
plete protection of the head, face and 
shoulders against liquid sodium, metallic 
sodium and other similar hazards. It 
affords a wide angle of vision, is light in 
weight and can be worn for long periods 
without any unpleasantness. The outer 
shell is moulded in glass fibre with self- 
extinguishing polyester resin, is electri- 
cally non-conductive and highly resistant 
to impact. There is a baffle air vent on 





Glass fibre, resin bonded 


the crown for maximum efficiency, but 
it is absolutely flash-proof and easily re- 
placeable. The cape is in mordant-treated 
chrome leather with covered seams giv- 
ing generous protection to the neck and 
shoulders. 


RFD Co Ltd, 
Godalming, Surrey 


+. 

X-ray aprons in p.v.c. 
For nearly 50 years the standard Protex 
X-ray protective apron has been made 
from lead-rubber, the only practical 
material available until Plastoled sheet- 
ing was produced a short while ago. This 
consists of p.v.c. loaded with finely 
divided metallic lead, faced with a wash- 
able plastic and backed with cotton 
fabric for normal use or nylon if extra 
strength is required as in the case of 
curtains. The main advantage of Plas- 
toled lies in its non-perishable nature, 
since it contains no rubber, but it is 
nevertheless more flexible than the con- 
ventional lead rubber material of the 
same lead equivalent. It is also less sus- 
ceptible to extremes of temperature. 

Plastoled aprons are available in four 
thicknesses giving lead equivalents of 
0°15 mm, 0°25 mm, 0°35mm and 0°50 mm 
as confirmed by NPL reports and are 
colour coded to give an immediate in- 
dication of the protection they afford. 
The standard Red Grade apron has an 
equivalent of 0°25 mm metallic lead, thus 
complying with the Recommendations of 
the International Commission on Radio- 
logical Protection (D.VI 2d). 
Cuthbert Andrews, 


Bushey Village, 
Herts 


In brief 


High lead-content glass, designed to stop 
ultra-high-energy particles in Cherenkov 
spectrometer is new from Corning Glass 
Works, New York. The water-white 
glass has a specific gravity of 4-63 and 
refractive index of 1-724. 

Price reductions, consequent on new 
plant start-up, for their Zeo-Karb 225 
and De-Acidite FP ion exchange resins 
have been announced by Permutit Ltd, 
Gunnersbury Av, London, N14. 
Bourdon-tube test pressure gauges to 
BS 180: 1951 for ranges up to 25,000 
psi have been developed by Barnet In- 
struments Ltd, Bath Place, Barnet, Herts. 
Protective coating, based on epoxy resins 
modified with suitable amines, and 
known as Epinamel A.C. is stated to 
have a remarkable high resistance to an 
extensive range of chemicals. It’s made 
by Arthur Holden & Sons Ltd, Boddes- 
ley Green, Birmingham, 9. 

New trade water meters—known as the 
‘compound’ meter—for wide range of 
cold water flow has been introduced by 
George Kent Ltd, Luton. Wide range 
with accuracy is a feature—the 3 in. 
model covers 500:1 within +2 pct. 
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Progress in Industry 





At Birmingham, a 4-high rolling mill is finishing 
brass strip with thickness under full automatic 
control. Here the nucleonic thickness gauge is in 
the measuring position over the running strip. 
When the tail of the strip has passed it will be 
moved aside automatically for calibration before 
the next strip enters. Any thickness error is fed 
back to the screw-down motors which control 
the strip thickness. The strontium-90 source is 
below the strip, the photomultiplier tube in the 
casting seen above 
















Nucleonic gauging now controls thickness 





MEASUREMENT of thickness by nucleonic means is now 
common in sections of industry manufacturing strip and 
sheet materials and it is a logical step forward to intro- 
duce a feed-back from the detection device to the element 
controlling thickness thus introducing Automatic Gauge 
Control (AGC) of the product. A cold rolling mill has 
recently been fitted with AGC by the Baldwin Instrument 
Co Ltd and NUCLEAR POWER were invited recently to the 
Birmingham works of D. F. Tayler and Co where it is 
producing thin gauge brass strip. 


Bremsstrahlung source 

The mill, a modern machine by W. H. A. Robertson & 
Co Ltd of Bedford, was installed in 1955 and is an 18 in. 
wide, single-stand, four-high machine with work rolls of 
54 in. dia., and support rolls 15 in. dia. It is designed for 
non-reversing operation and is used for precision cold 
finishing of copper and brass strip. The roll gap is varied 
by two 4 h.p. motors connected by a magnetic clutch, the 
drive to the mill screws being transmitted through worm 
reducing gears. Elliott load cells are located under the 
screws and give a continuous measurement of the load on 
the mill. 

Basically the system consists of source, detector, ampli- 
fier discriminator and relays controlling the screw-down 
motors. The radioactive source is strontium 90, the beta 
radiation from which causes Bremsstrahlung to be emitted 
from the metal. This is detected by a sodium iodide crystal 
and photomultiplier tube, the output of which is backed 
off against the output from a potentiometric network ad- 
justed to represent the set thickness. Deviations from this 
are fed to a discriminator. Whilst the strip thickness re- 
mains within the ‘dead zone’ (+0:0003 in. from set 
thickness) the discriminator takes no action but if the 
error signal lies within the ‘inner control (+0-0003 to 
=0-0005 in.), 0-25-second pulses at 2 sec. intervals are 
fed to relays which control the screw-down motors on the 
mill. These continue to operate intermittently until the 
thickness is restored to the ‘dead zone’ or moves out to 
the ‘outer control zone.’ This latter covers the range 
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0-:0005 and above, and if an error is obtained in this 
region the discriminator causes continuous operation of 
the screw-down motors until the thickness is restored to 
the inner control zone. The limits of the zones can of 
course be adjusted to suit the strip specification: at 
Tayler’s the normal finished gauge of the strip is 0-005 
~0-0003 in. 


Automatic calibration 

Output from the amplifier is also fed to a moving-coil 
meter for a direct visual indication of deviations: it also 
supplies a chart-recorder which produces a permanent 
record. A system of coloured lights indicates the state of 
operation of the installation. 

The installation is designed for automatic calibration 
against standard thickness samples between passes of strip. 
This is done by a three-aperture shutter on the photomul- 
tiplier tube—a hole, an 0-030 in. steel disk and a lead 
disk. The former is used for standardizing in the low 
thickness range (0-005 to 0-020 in.); the steel for the high 
range (0-020 to 0-080 in.). The lead disk is moved into 
position by a ‘manual switch’ and is used for infinity 
setting. 

Longevity and reliability are essentials in an installa- 
tion of this nature and the source and photomultiplier units 
are contained in cast steel housings on opposite side of a 
C-bracket through which the strip runs. Cables from these 
components are taken through copper tubing to junction 
boxes on the C-bracket from where a flexible multi-core 
cable runs to the fixed panels of the installation. Move- 
ment of the head unit across the strip from the * measure’ 
to the * standardize’ position is made by a Baldwin air 
cylinder. 

The value of the installation as far as Tayler’s is con- 
cerned was explained to NUCLEAR POWER as follows. Pre- 
viously the mill worked an 8-hour shift operated by a 
first-class operative but even his output was not uniformly 
satisfactory: with AGC the machine works a 12-hour 
day, needs only a moderately skilled man at the controls 
and produces strip equal in quality to that produced by 
the best man at his best. 








For blow-down and relief lines of 
gas-cooled reactors 


Miniature dust cyclones 
can work at much higher 
velocities, tests show 


R. M. WILLOUGHBY and A. BURTON 


Mancuna Engineering Ltd 


RECENT EXPERIMENTS at Mancuna Engineering Re- 
search Laboratories have shown that miniature cylone 
dust collectors can be operated at very much higher velo- 
cities than was thought possible. The purpose of these 
experiments was to find out the minimum size of multi- 
cyclone unit that could handle the large volume of gas 
discharged on either the blow-down or relief valve lines 
of a gas-cooled reactor, without any fall off of efficiency, 
i.e. 99°4 pct of 10 microns or below at an inlet velocity 
of 50 ft per second. 


Could the flow rate be increased? 

A normal filter unit operating at pressures around 200 
psi to atmosphere with a flow rate in excess of 100,000 
lb of CO, per hour would have required up to 500 tubes, 
using a standard flow rate of 48 to 50 feet per second inlet 
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Fig 2 Results of the test showed collection efficiency un- 
impaired at high velocities. 


velocity. The unit would be working within the known 
range of efficiency ; in fact, experiments had proved that the 
tube would retain its efficiency at an inlet velocity of 90 fps. 
A unit this size would, however, have been uneconomical, 
but if the flow rate could be increased, the size would 
come down. It was therefore decided to test a tube on 
standard dust increasing the flow rate from 60 to 600 
feet per second, which was obtained at a pressure drop 
across the tube of 10 inches of mercury. 

In the test rig (fig 1), the cyclone thimble was fitted to 
a vacuum pump inlet which was provided with a branch 
and leak valve in order to vary the air flow through the 
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Fig 1 The miniature cyclone was tested with graded dust in 
this simple test rig 


cyclone. A limited variation of the pump speed was also 
provided for this purpose. 

Test dust was fed into the cyclone by means of a small 
vibrator feeder delivering at a measured rate into a small 
hopper feeding into an injector which delivered the dust 
in a dispersed stream into the cyclone inlet. The proce- 
dure in each test was to weigh out 200 gram dust sample 
into the hopper over the feeder and deliver it over a 
measured time at three different flow rates of air through 
the cyclone. 


Experimental dust 

The pressure drop across the cyclone was measured with 
a mercury manometer and the air volume passing through 
the cyclone by a venturi on the cyclone inlet fitted in place 
of the dust feeder. Flow rates were measured for the same 
pressure drops across the cyclone as used in the collection 
efficiency tests. The dust was collected in a metal col- 
lecting bin clamped to the underside of the cyclone dust 
outlet. After each test the bin was emptied. brushed clean 
and the collected weight recorded. 

In these tests the dust used was Aloxite optical grind- 
ing powder, which has a particle size range of 14 microns 
and below and a particle specific gravity of 3-9. Results 
of the collection efficiency test are shown in table I and 
fig 2. 





TABLE | Collection efficiency results on test dust 
pressure drop collecting Cyclone 
Test no. across cyclone efficiency pct volume 
in Hg c.f.m 
l 10 99°9%, 356 
2 6 99-7%, 290 
3 ] 99-62°/, 132 


N.B. The collection efficiency of the 99-9 pct at 10 in. Hg was the 
result of the three separate tests, as there appeared to be contamination of 
the collected dust from the cyclone wall in the first test. 


No loss of efficiency 

The experiments have shown that the internal design of 
the cyclone used (a standard D.450 cast meehanite tube) 
conforms closely to the theoretical design, and is aerody- 
namically good, with the result that the efficiency is not 
impaired by the increase of velocity. 

This information enables a small compact unit of 
2 ft 6 in. by 2 ft 6 in. by 2 ft to handle very large volumes 
of gas on these two specific applications where the power 
factor is unimportant. 
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SOMETIME AGO I wrote that I had a 


feeling the Atomic Energy Authority 
—or at least Harwell—are now not 
nearly so interested in fission as they 
used to be. This is of course just my 
opinion but more and more things are 
beginning to indicate that fission’s 
future is definitely limited. * Calder 
Hall,’ might run the official but not- 
to-be-published view, ‘has turned out 
much better than we ever dared hope 
and the basic system has masses of 
development potential left—both for 
land and marine applications. Thermo- 
nuclear work, too, is coming along 
splendidly and could be practical in, 
say, ten years. Therefore, let us for- 
get all about the old, difficult, Stage 2 
reactors—the pwr, the BWR, the SGR 
and the rest—and concentrate on the 
gas-cooled job for power stations and 
ships, with maybe the fast reactor to 
improve overall fuel utilization. By 
the time we've exhausted its possibili- 
ties, thermonuclear reactors will be 
here! 


I went along to the Institution of Elec- 
trical Engineers on Dec 5 to hear John 
Dunworth give Harwell’s view on 
advanced power reactors and I can 
only report that, although the dread- 
ful word ‘thermonuclear’ did not 
escape his lips, my adherence to the 
above hypothetical argument has been 
reinforced. No one expects Authority 
spokesmen to get really enthusiastic 
in public but on this occasion Dun- 
worth was positively gloomy on any- 
thing that wasn’t gas-cooled and I got 
the distinct impression that interest in 
advanced thermal reactors is largely 
vanishing. It can of course be pointed 
out that we are developing a pwr for 
the Dreadnought but I feel that even 
this might never come to fruition if, 
as seems likely, we get a full exchange 
with the Americans. 


Obviously a great deal of thinking is 
going into the basic problem—how 
much effort is it really worth while 
putting into advanced fission reactors of 
types we know little about? Dunworth 
remarked ‘A leading member of the 
Authority complained that he found it 
difficult to work in his office for the 
noise of axes being ground outside.’ 
That, I feel probably reflects the basic 
state of indecision: ‘we're all right 
with fission to meet our base load in 
about ten years—can we rely on fusion 
being ready with the answer to the 
peak load problem at the end of that 
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Cross Section 1, cxaccsus 


time or must we develop these very 
nasty types of advanced reactors?’ 
Little, I fear, can be expected in way 
of a policy statement before Geneva. 
It will not have been forgotten how 
the Russians sprung their SMW 
station on an astonished conference 
last time and in this age of sputnik 
diplomacy I’m sure the fusion men in 
the West are sweating on the top line 
to outsmart them in September. 


Talking about Geneva, I find it inex- 
plicable that the World Power Confer- 
ence should take it into its head to 
organize a Sectional meeting in Mon- 
treal from September 7-11 when the 
UN affair is scheduled for September 
1-13. Is it even now too late for the 
WPC to change its dates? 


HOW YOUNG can you be before start- 


ing to learn about atomic energy? As 
soon as you can look at pictures and 
have a story read to you, according 
to Chris Schirmer, the author of a re- 
markable book called Tom Atom and 
his Magic Domes. And not only is he 





Tom Atom and an excited Uranian 


the author, but he is also the artist of 
the charming coloured illustrations. 
Tom—who bears a striking resem- 
blance to the Instrumentation Editor 
of NUCLEAR POWER, which, the author 
assures me, is purely coincidental— 
sets out with his three friends, Doc, 
Jock and Jack and the six little atom 
kids to provide power for their vil- 
lage of Isotopia. Having built the 
“magic domes’ (a cross between 
Calder Hall and Dounreay!) he then 
sets out with his ‘ special wireless set’ 
and ‘listener’ to Mount Diox where 
the Uranians live. ‘ Most of these were 
blue but, every now and then there 
was an orange one carrying a big 
umbrella.” Tom comes to an agree- 
ment with King Uranus under which 






the Uranians go to work in the 
“magic domes’ but first they have to 
enlist the help of Garry Graphite, who 
lives in a house made of pencils and 
Caddy Cadmium, the village police- 
man and his gallant constables. After 
lots of adventures a huge kettle is 
singing and Tom devises a_ turbine 
using teaspoons which is_ supplied 
with steam through a pipe from the 
spout. Not only do the atom kids pro- 
duce electricity to light their homes. 
however, they also lay out a complete 
district heating plant so that they can 
have hot baths and this is more than 
any real people are doing! Other 
adventures include the finding of a 
lost atom kid by using Tom’s special 
wireless set. 

Chris Schirmer (father of four) tells 
me he first had the idea of the book 
about two years ago. He believes you 
simply cannot start this stuff too early 
and when a child finally catches up 
with the subject in sixth form physics 
he will remember from a long way 
back—‘ that’s just how Tom Atom did 
it.” Incidentally, he had full technical 
assistance from the AEA and the ideas 
expressed are all basically correct. 

I was going to recommend all nuclear 
parents to get this book but on 
second thoughts they'd better get two 
—one for themselves. It’s only 3/6. 


FEW SCIENTISTS ranged over such a 


wide range of subjects as William 
Thompson, Lord Kelvin, who died 
just fifty years ago on Dec 17, 1907. 
It is indeed rare for a man of Kelvin’s 
intellectual ability to be very interested 
in practical things but to the world it 
is for the marine magnetic compass, 
the echo sounder, the transatlantic 
cable that he is chiefly remembered 
rather than for his fundamental contri- 
butions to heat, refrigeration, elec- 
tricity and fluid motion. Kelvin was 
also a business man and the company 
he formed in 1890 to exploit his many 
inventions still exists in the firm of 
Kelvin and Hughes. 

As it happens my father, when a 
medical student at Glasgow in the 
nineties had lectures from Kelvin and 
has a fund of stories about him. The 
highlight of the applied mechanics 
course, it appears, was the ballistic 
pendulum experiment in which Kelvin 
delighted in getting down behind an 
old muzzle-loader and firing it at the 
wood block pendulum, thus obtaining 
the velocity of the ball. This spectacu- 
lar performance—in the lecture room! 
—led to roars of applause. His arith- 
metic, like that of many a great scien- 
tist, was notoriously shaky and he al- 
ways had an assistant with him in the 
lecture room who would correct his 
blackboard working so that the stu- 
dents would get it down correctly. 
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Nuclear plumbing extraordinary 


So many guests—well over 1,000—were 
invited to Matthew Hall’s annual cock- 
tail party and exhibition this year that it 
had to be held in relays—on Dec 3 at 
the Dorchester and Dec 9 at the Picca- 
dilly Hotel. General Manager S. Kindler 
explained to NUCLEAR POWER | that 
Matthew Hall had been in on atomic 
energy from the days in this 
country and had graphite 
machining and installation for the early 
Harwell reactors GLEEP and BEPO as well 
as shielding, pipework. ventilation and 
the erection of the Van de Graafl 
machine. The firm had also specialized 
in the installation of burst slug detection 
equipment and were now contracted for 
the installations at Berkeley, Bradwell 
and Hinkley Point. In connexion with 
this, there were some exhibits showing 
the method of jointing the stainless steel 
sniffer pipework by sleeves. These con- 
tain four copper rings inserted into in 
ternal grooves. When the pipes are in 
serted the copper is melted by induction 
heating, flowing along the very narrow 
gap between sleeve and pipe by capil 
lary action and so forming a_ perfect 
bond. Rapid production techniques have 
been worked out for doing this in con- 
junction with Delapena & Sons, the in- 
duction heating equipment manufac- 
turers. Tests on these sleeve joints 
showed an ultimate tensile strength of 
well over three tons—the pipe itself 
breaks—and a pressure of over 1000 psi. 
Already work has started on these in- 
stallations, each of which involves about 
200 miles of piping. 

Matthew Hall also carried out the 
graphite laying at Calder Hall and will 
do the same for some of the new 
stations but no details were forthcoming. 
A notable model on view was one ol 
an air conditioning system for radio- 
active laboratories at Harwell, described 
in NUCLEAR POWER in August 1957 


earliest 


carried out 


More moves at GEC 


Following the appointment of Leslie 
Gamage as chairman of the General 
Electric Co (Companies, December) 


further changes in the Board have been 
announced. Three directors are made 
assistant managing directors: A. L. G. 
Lindley, to be responsible for production 
and sales, home and export, of the engin- 
eering group; T. W. Heather, production 
and home sales of the general products 
group; R. E. Robinson, production and 
sales, home and export, telecommunica- 
tions group. In addition, D. G. W. Ack- 
worth becomes a director in charge of 
all overseas companies and export sales, 
and W. J. Bird will direct home sales of 
the general products group. 
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Appointed a director in 1953, Arnold 
Lindley has been general manager of the 
mechanical engineering works at Erith 
since 1949. When the company decided 
to enter the nuclear energy field in 1954, 
responsibility in this field was given to 
right 


Mr Lindley and in picking the 





ARNOLD LINDLEY 
Picked the right team 





KENNETH WOOTTON 
First eleven 


team of scientists and engineers he has 


played no small part in establishing 
GEC’s present position ‘in nuclear 
energy. 

In the Atomic Energy Division at 


Erith 36-years-old Dr K. J. Wootton has 
been appointed deputy manager as from 
November 1. This is a new appointment 
arising from the expansion of the divi- 
sion’s staff under its manager, R. N. 
Millar. Trained as a mechanical engineer 
at Imperial College, where he got a first 
class degree, he spent several years as a 
research and development engineer at 


Vickers-Armstrongs Ltd. He then became 
head of the mechanical engineering de- 
partment, University College, Khartoum 
where he remained until joining GEC in 
1955. Until this latest appointment Dr 
Wootton was responsible for engineer- 
ing research and development in the 
Atomic Energy Division. 


. 

Nuclear projects cost Hawker £M1 
Good progress is being made in the 
development of nuclear power plant pro- 
jects, especially for marine purposes, by 
Hawker Siddeley Nuclear Power and 
Hawker Siddeley John Brown. About 
£M1 has been invested in the venture to 
date. In the past three years expansion 
of the Hawker Siddeley Group has been 
such that its activities are now 70 pet 
industrial and only 30 pct aviation. Two 
years ago these figures were 15 and 85 
Total group turnover is now running at 
upwards of £M260 per year and total 
group assets are £M214. These figures 
were given by Sir Frank Spriggs, manag- 
ing director of the group and Sir Roy 
Dobson, chairman of the A. V. Roe 
Canada group, on their return from a 
recent visit to Canada and the United 
States. Canadian business has grown to 
an annual turnover of $M400 and em- 
ployees number 55,000 out of a total of 
120,000 in the group. 


. 
Measuring low leak rates 
New to Britain are three industrial in- 
struments demonstrated by Dr H. Righi 
of Beckman Instruments on December 
13 at the works of Winston Electronics 
Ltd. Particularly interesting was the 
Beckman leak detector, a radio-frequency 
mass spectrometer, claimed to detect and 
measure leaks of almost any size at any 
pressure range in vacuum and pressure 
systems and hermetically sealed units 
Operating on the radio-frequency prin- 
ciple instead of the magnetic system of 
conventional mass spectrometers, it is a 
simpler instrument, and, say the makers, 
offers better performance at a lower 
price. Helium is used as the detecting 
agent and the instrument can detect one 
part in 700,000 and measure leak rates 
as low as | 10-2? litres per second 
at this rate one quart of helium would 
take 300,000 years to escape. 


Flame-profiling now automatic 
More details are now available about 
the computer-controlled flame cutting 
machines developed by British Oxygen 
Co and Ferranti Ltd (Companies, Sep- 
tember). A portable experimental 
machine restricted to cutting square cuts 
on plates up to 6ft by 7ft with a maxi- 
mum thickness of 2in was demonstrated 
recently. 
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In BOC/Ferranti automatic flame-profiler, computer is programmed with the design 
and produces magnetic tape for the control consul 


Conventional route from drawing 
board to actual plate cutting is via the 
tables of off-sets, the mould loft, scrieve 
board, marking out bench and machine 
templates, each stage capable of intro- 
ducing errors. Computer controlled cut- 
ting eliminates the need for any of these 
intermediary stages. The machine re- 
ceives its instructions from magnetic tape 
and then operation is entirely automa- 
tic. Part to be profiled is designed and 
drawn in the usual way except that all 
dimensions are given as positions rela- 
tive to the axes about which the 
machine works. From the drawing a 
planning sheet is prepared giving in- 
formation such as cutting speed, kerf 
width, pre-heat time, etc, and coded into 
suitable form for use as input to the 
computer—a teleprinter is used for this. 
From the teletape the computer pro- 
duces a magnetic tape for use in the 
control console of the cutting machine. 

Ownership of a computer is not neces- 
sary because a centralized computer ser- 
vice is available at Ferranti and users 
can buy machine time. Preliminary in- 
vestigations have been directed towards 
the shipbuilding industry in which ex- 
tensive use of profiled plate makes auto- 
matic control particularly attractive. 


Solartron build new factory 

Units for building flexible analogue com- 
puters and simulators for reactor design 
will be among the first products to come 
from the Solartron Electronic Group's 
new factory at Tower Hill, Farnborough. 
Work has started on the first stage of 
this £M14, S-year expansion plan and 
one block of the 350,000 sq ft factory 
will be ready for occupation by August 
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1958. To be built by Taylor Woodrow 
Constructions Ltd, the factory will house 
manufacturing facilities in the fields of 
electronics, electromechanics, hydraulics, 
pneumatic and precision mechanical en- 
gineering. Products will include Solartron 
electronic reading automatons and _in- 
dustrial control equipment for automa- 
tion. Manufacture of electronic instru- 
ments will remain at the Thames Ditton 
and Kingston works. The Tower Hill site 
will eventually include a helicopter land- 
ing base for a taxi service to Blackbushe 
Airport, 5 miles away. 


British industrial tracer for Finland 
Used in uranium and oil prospecting 
since 1949, a scintillation spectrometer 
is now available for industry. This first 
multi-channel industrial tracer unit has 
been produced by Nuclear Enterprises 
Ltd for the Ekono organization of 


Helsinki. Due to be delivered at the end 


of January, the equipment will be used 
by a government-sponsored group of 
technicians and production experts for 
investigations into the improvement of 
efficiency in cellulose pulp, paper and 
other plants by tracer techniques. An 
installation based on the same principle 
will shortly be introduced into a large 
cement works in Europe. For some time 
Nuclear Enterprises scintillometers have 
been standard equipment in the atomic 
energy organizations in the USA and 
Canada, and many of their features are 
being incorporated in the new multi- 
channel scintillation spectrometers. 
Usually only gamma radiation of the 
tracer is used, and its intensity and 
energy analysed. When the labelled 
material flows in open ducts or con- 
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veyors, however, beta counting may be 
applied, and the same applies for samples 
taken from different parts of the pro- 
cess. Measurements are carried out in 
normal industrial conditions and if con- 
ditions of high humidity, moderately 
high temperatures or dusty atmosphere 
exist, these are taken into account in the 
design. Instruments are normally con- 
structed in two parts: scintillation detec- 
tor proper which can be placed on pipes, 
conveyors or troughs; and the auxiliary 
electronics, including ratemeter, controls 
current supply and recorder, all of which 
can be placed up to 1000 ft from the 
detector if required. 


Another Dreadnought contract 

Turbogenerators for the nuclear sub- 
marine HMS Dreadnought will be sup- 
plied by W. H. Allen Sons and Co Ltd 
under a new contract announced on Nov- 
ember 21. Several units will be installed 
at Dounreay, where the land-based pro- 
totype of the pressurized water reactor 
is being built, for shore tests, and others 
for the ship itself. The turbogenerators 
incorporate electrical equipment  sup- 
plied by BTH; the condensers, which are 
separate from the generators, will be 
supplied by W. H. Allen themselves. 


Rotameter bought up 

The newly formed company Elliott- 
Automation Ltd (Companies, November) 
has bought the entire share capital of 
the Rotameter Manufacturing Co Ltd by 
the allotment of 269,000 ordinary Ss 
shares in Elliott-Automation. Leading 
manufacturers of variable area flow- 
meters and density meters, Rotameter’s 
inclusion in the group will further widen 
the scope of its service to process indus- 
try. Rotameter will remain under its pre- 
sent management—H. R. Trost and A. 
H. Trost as joint managing directors and 
F. C. Whalen as technical director—and 
will continue to operate from its Croy- 
don works. 


Book for isotope analysis available 
A handbook containing information 
necessary for precise radiochemical ana- 
lysis of fission and non-fission product 
activities has just been made available 
for use by industry through the Office 
of Technical Services, US Department 
of Commerce. Prepared under Govern- 
ment contract by Tracerlab Inc, with 
the cooperation of the Los Alamos Scien- 
tific Chemistry Group, it appears in two 
volumes under the general title Hand- 
book of radiochemical analysis. Volume 
1—Radiochemical techniques—is a pre- 
requisite for the use of the second 
volume, particularly for those unfamiliar 
with radiochemical analysis, and contains 
information and instructional material 
for the procedures. Tables, drawings of 
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equipment, and various curves useful in 
treatment of counting data and identifi- 
cation of functions influencing counting 
rate determinations are also included 
Volume 2—Radiochemical procedures 
clarifies the chemistry and standardizes 
the techniques used in analysing fission 
product and non-fission product isotopes. 
Three main chemical tasks are involved: 
dissolution of the sample with steps to 
provide for the exchange between active 
isotopes and added carrier elements; 
separation of individual activities from 
the solution; and decontamination and 
determination of the desired activities. 
Samples considered are of antimony, 
barium, cadmium, cerium, caesium, euro- 
pium, lead, molybdenum, neptunium, 
plutonium, ruthenium, silver, strontium, 
tin, uranium, and zirconium. 


Two more join APC 
Following earlier unconfirmed reports 
(Worldview, October), it is now definitely 
announced that Fairey Aviation Co Ltd 
and Elliott Brothers (London) Ltd have 
joined Atomic Power Constructions Ltd. 
Other members of the consortium, in 
which the companies are only loosely 
associated, are Crompton Parkinson Ltd, 
[International Combustion (Holdings) 
Ltd, Nuclear Civil Constructors and 
Richardsons, Westgarth and Co Ltd. 
In a statement by Fairey Aviation, it 
is revealed that the company has been 
intimately connected with atomic energy 
developments for the last ten years, and 
that its development and manufacturing 
resources have extensively em- 
ployed in a variety of nuclear fields. Ex- 
tensive work has been undertaken both 


been 





GEOFFREY HALL 


Fuel canner 


at Hayes and Stockport for the UKAEA 
and major contracts carried out for 
Springfields, Windscale, Capenhurst, 
Dounreay and Calder Hall. At Calder 
the company was responsible for the 
production of fuel cans, but no details 
are available about the nature of the 
work for the other AEA establishments. 

Chairman and managing director of 
Fairey’s, G. W. Hall, will be joining the 
Board of Atomic Power Constructions. 
Except for a break of four years with 
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Rolls-Royce, Mr. Hall has been with 
Fairey’s since 1925 and was appointed 
chairman in June 1957. 


Keeping cool in protective clothes 
At a recent meeting held at the British 
Petroleum’s Isle of Grain refinery, re- 
presentatives of the London School of 
Public Health and Hygiene (London 
University), BP and Timeg Ltd discussed 


Problem of p.v.c. 

body temperatures and build-up of 

static. Timeg, who produced this suit, 
are investigating 


clothing is high 


the striking advances made in reducing 
the body temperatures of men wearing 
protective p.v.c. clothing, and of the 
tests to eliminate the building up of 
static electricity in the protective wear. 

Prof G. Crowden of the School des- 
cribed the experimental work carried out 
in close collaboration with Timeg which 
led to these improvements. Since these 
improvements are of particular value and 
interest to all engaged in the atomic, 
chemical and oil refining industries, 
where men wear p.v.c. clothing for a 
variety of jobs including boiler, column 
and tank cleaning, it was agreed that 
field experiments should be carried out 
at the refinery. Results would be re- 
corded on a special chart indicating de- 
grees of comfort obtained. At a later 
stage, actual skin temperatures would be 
taken to verify the efficiency of the new 
method. As _ suppliers of protective 
clothing to every industry, including 
nuclear, Timeg confirmed their willing- 
ness to continue their research in an 
attempt to bring these experiments to a 
successful conclusion. 


CEA looks at cooling 

A new cooling system for power stations 
using towers that are not dependent on 
large volumes of make-up water is be- 


ing investigated by the CEA. Negotia- 
tions are in hand for design and con- 
struction of a commercial scale installa- 
tion. System employs jet condensers in- 
stead of the surface type. Warm water 
to be cooled will be pumped in a closed 
circuit through large heat exchangers fit- 
ted round the base of the dry cooling 
tower. The whole of the waste heat must 
be transferred to the air passing up the 
towers whereas in the conventional 
water cooling tower most of the heat is 
lost by evaporation. Thus dry towers 
must circulate more than three times as 
much air as the conventional type and 
will necessarily be larger structures. 
Although the dry system seems 
likely to be much more expensive than 
existing methods, extra cost might in 
some cases be offset by economies in 
other directions. Most significant of 
these would be saving in fuel transport 
costs if coal-fired stations could be sited 
nearer collieries in water-scarce areas. 


In brief 

Subsidiary company has been formed in 
the US by Megator Pumps & Compres- 
sors Ltd to handle their American busi- 
ness in industrial and marine self-prim- 
ing pumps. Known as Megator Pumps 
& Compressors Inc, the new company 
will be responsible for marketing 
Megator pump sets—produced in the UK 
by the parent company to American 
standards—throughout the United States, 
and will provide after-sales service when 
required. Address of the new company 
is 930 Manchester Ave, Pittsburgh 12, Pa. 


Nuclear instrumentation and control cir- 
cuitry in Harwell’s new materials testing 
reactor PLUTO, which went critical for the 
first time on October 25 (Worldview, 
December) was designed, installed and 
commissioned by Ekco Electronics Ltd. 
Ekco also supplied instrumentation for 


pIpDO, and are currently working on 
HIFAR and DMTR. 
Technical data sheet, giving physical 


characteristics, chemical properties and 
analysis of crystalline boron has just 
been published by Borax Consolidated 
Ltd. Purity of elemental boron marketed 
by the company is given as 99-15 and 
99-6 pct. Low oxygen and nitrogen con- 
tent makes product particularly suitable 
for incorporation into alloys and should 
have certain nuclear applications. 


IEA exhibition at Olympia next April 
will be almost a third larger in floor area 
than in 1957. With more than 60 new ex- 
hibitors, British section is completely sold 
out and the organizers have waiting list 
for space. Radio Communication and 
Eléctronic Engineering Association has 
joined the five trade associations sponsor- 
ing the exhibition. 
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From Moscow 


Thermal Reactor Theory (Teoriya yadernykh reaktorov na_tep- 
iovykh neitronakh), A. D. Galanin. 360 pp. Moscow Atomizdat. 
Price 17 roubles 


\. D. Galanin’s textbook supplies the need for a successor to 
Glasstone and Edlund’s classic treatise, now five years old. 
The ground covered is similar, but with naturally greater 
emphasis on the work of Russian scientists and, in particular, 
of Galanin himself on heterogeneous-reactor theory. 

With the aim of making the book as useful as possible, 
Part I has been devoted to a broad general treatment of the 
topics considered, while the mathematical refinements, in which 
not all readers will be interested, are left to Part II. The 
eleven appendixes contain a variety of tables and graphs 
which prove useful in day-to-day reactor calculations. These 
supplement the formulae given in the body of the work, which 
are as far as possible developed to the point where numerical 
values can be substituted. 

The topics covered are, broadly, the following: one- and 
two-group diffusion theory, age theory, critical-size calcula- 
tions, perturbation theory, heterogeneous reactors and reson- 
ance absorption in them, and reactor kinetics. Attention is 
paid to the accuracy and limits of applicability of the various 
methods of solution. The references are numerous and up-to- 
date. An English translation is in course of preparation. 

J. B. Sykes 


From Paris 


Les Centrales Nucléaires Paul Chambadal Paris 1957: Collec- 
tion Armand Colin, No 321 


In many ways France’s atomic energy programme is running 
parallel to our own: the emphasis on the gas-cooled natural 
uranium system, the basic development by a national atomic 
energy agency, the commercial exploitation by the nationalized 
electricity undertaking. Dr Chambadal however, who is the 
Director of Studies and Research of Eléctricité de France, has 
by no means a parochial outlook and although he deals fully 
with the French approach to nuclear power he covers very 
competently all known projects. 

This tiny paper-backed edition really manages to pack a 
tremendous lot into its 183 pages of text. There are no half- 
tone illustrations but plenty of excellent line diagrams help 
the descriptions a great deal. Dr Chambadal begins with a 
brief outline of heat production in reactors and then goes on 
to discuss heat extraction by gas, or liquids, or liquid metals. 
A much more detailed section now follows on problems of 
steam raising and heat exchangers. This includes an interesting 
chapter on the merits and demerits of separate superheating. 
Descriptions of actual and projected plants are given to illus- 
trate points made, and the final chapter is given over to a 
discussion on gas turbine systems. The treatment is not 
heavily mathematical but the book is certainly not intended 
for the general public. 


From Berlin 


Die Radioaktiven Elemente, Ss.Je. Bresler. 346 pp. Berlin 1957: 
Veb Verlag Technik. Price DM27 


This book is a German translation of the second revised 
edition of the author’s Russian textbook. It was intended to 
cover much the same field as the classical radiochemical texts 
of Hahn or Paneth and Heves, that is to say the more chemi- 
cal aspects of radioactivity, the chemistry of the radioactive 
elements, the preparation of radioactive isotopes and their use 
as radioactive tracers. A modern textbook covering these 
subjects would indeed be welcome. 

Unfortunately the present book cannot be said to fulfil this 
demand. Although written sufficiently recently to include men- 
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tion of Einsteinium and Fermium, most of the chapters in 
the book are already obsolescent. It may be noted that few of 
the numerous references are later than 1950 and indeed the 
majority concern the pre-war literature. Radiochemistry is 
still developing sufficiently quickly that the delays in a transla- 
tion will most likely lead to an obsolescent book. 

The most noteworthy features of the book are the collec- 
tion of references to early Russian work on radiochemistry 
and, not unexpectedly, considering the influence of Khlopin 
on radiochemistry in Russia, an excellent account of co-depo- 
sition reaction. The arrangement of the material is good and 
if the subject matter was more thoroughly revised and brought 
up to date a very useful textbook might emerge. 


Highly recommended 


Die technischen Anwendungen der Radioaktivitat, E. Broda, T. 
Schonfeld. 313 pp + x. Berlin 1956: Veb Verlag Technik. Price 
DM19 


It is perhaps surprising to find that one of the most satis- 
factory and comprehensive books on the applications of 
radioactive substances in technology and the exact sciences 
should have been written in Vienna and published in Berlin. 
The technologist will find a sufficient description of the prin- 
ciples and methods of measurement of radioactivity together 
with an extensive account of almost every published applica- 
tion of radioactive materials, outside the biological field. The 
text is extremely well documented and includes about two 
thousand references to original papers. The authors must be 
complimented on their coverage of the very scattered litera- 
ture of the subject. 

The principles involved in the various applications are 
always clearly explained; in a few cases, including for ex- 
ample the treatment of thickness gauges and radiographic 
applications, a more quantitative approach might be prefer- 
able. 

Perhaps because of the fluent command of English of at 
least one of the authors the style of the German text is less 
involved and easier for the English reader than is usual. The 
book should certainly be included in every technical library. 

A. G. Maddock 


For analytical chemists 


‘ Analar’ Standards for Laboratory Chemicals, The British Drug 
Houses, Ltd, Hopkin and Williams, Ltd, Sth Edition, 1957 


Although the Analar standards for laboratory chemicals are 
a collection of specifications and tests prescribed by the manu- 
facturers of Analar chemicals they represent our closest 
approach to national specifications of purity for analytical 
reagents. 

In this, the fifth edition, several changes in the list of 
substances, as well as in the methods of testing, have been 
made. Fourteen new items have been included; amongst them 
may be found disodium ethylenediamine tetra-acetate, potas- 
sium antimonate, sodium fluoride and toluene. Twelve have 
been deleted, including benzidine, four indicators, iodine pent- 
oxide and sulphosalycylic acid. Altogether at least three hun- 
dred reagents are considered. 

Perhaps the most noteworthy changes are in the methods of 
testing. Instrumental methods receive much greater emphasis. 
The flame photometer has been adopted for the determina- 
tion of sodium in potassium salts and vice versa. A number 
of spectrophotometric and potentiometric procedures are spe- 
cified. An ion exchange method is employed in the assay of 
barium acetate and nitrate, as well as beryllium sulphate. 
Another far reaching change is the introduction of separate 
tests for iron and the heavy metals. 

The new edition will undoubtedly prove an essential volume 
in every analytical library. 
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Big ships—or none ? 

Prospects for economical nuclear pro 
pulsion of merchant ships were firmly 
put into perspective by Sir Christopher 
Hinton, former Managing Director of 
the UKAEA Industrial Group and now 
Chairman of the 


Central Electricity 


Generating Board, and R. V. Moore. 
Deputy Director of Civil Reactors, 
UKAEA(IG), in London on Nov 27. 


Presenting a joint paper (a report appears 


elsewhere in this issue of NUCLEAR 


POWER) to the Institute of Marine Engin- 
eers, 


Moore what is the first 


gave 







bss 


RICHARD MOORE 
A long way to go 


‘ official’ view on the problem. He em- 
phasized that while the success of the 
Nautilus had demonstrated beyond doubt 
the technical feasibility of nuclear pro- 
pulsion we were still a very long way 
from achieving it at a cost that woud 
be acceptable, let alone competitive with 
oil-fuelled ships. He made it clear that 
the key to the problem was enrichment 
and while this would hardly worry the 
Americans it was certainly worrying us. 
although plutonium recycling might pro- 
vide the answer. 

This last point was vigorously taken 
up by several speakers in the discussion, 
Dr S. Livingston Smith, Director of the 
British Shipbuilding Research Associa- 
tion describing as the ‘key. the supply 
of enriched fuel at an economic price. 
He wanted to know what U-235 would 
really cost here and 
authoritative statement. 

Opening the discussion, Mr H. N. 
Pemberton, Chief Engineer Surveyor of 
Lloyd's Register said the immediate re- 
action in shipping circles to this ‘im- 
portant and authoritative statement” was 
‘disappointment.’ Even if burnups of 
6000 MWd/t could be achieved, nuclear 
power could not compete except in very 


called for an 
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large ships: for vessels of normal size, 
it was not even on the horizon, Never- 
theless Mr Pemberton urged that we 
should go ahead with a ship to get the 
experience we need. This was strongly 
supported by Adml Wilson—in charge 
of the Navy’s nuclear development. He 
said we should be daring as the US were 
daring with Nautilus. Although the 
submarine is fitted with conventional 
Adml Wilson disclosed that 
Nautilus had never yet used them in get- 


auxiliaries. 


ting into port and troubles experienced 


had been less than with conventional 
propelling machinery. The authors’ 
criticisms of the OLMR were strongly 


contested by Dr J. E. Richards of the 
BSRA Group at Harwell who said poly- 
phenyls had already been proved by the 
Americans to be satisfactory. Many 
points of detail raised but the 
general tone of the discussion was one 
of disappointment and frustration at the 
slow pace of Britain’s marine develop- 


were 


ment. 


Ceramics the answer? Replying to the 
discussion, Sir Christopher Hinton said 
all they had tried to do was present a 
realistic picture and he thought develop- 
ment of nuclear power would follow the 
classical form of all prime movers—i.e. 
a steady raising of the top temperature 
of the cycle. A reactor, he went on, was 
only as good as its fuel elements and the 
first thing they had to do was get rid 
of magnesium. Zirconium he felt didn't 


get you far enough and_ beryllium 
couldn't be justified unless the rating 


was raised very high. This led to ele- 
ments of small dimensional cross-section 
which then upset the physics and so you 
have to have enrichment. Ceramics he 
saw as the ultimate answer and said that 
without a solution to the element prob- 
lem we would get nowhere. 

Going further than the 
Christopher reiterated that 
foreseeable economic future for nuclear 
ships below 20,000 tons but thought that 
as smaller reactors are built ships might 
conceivably have become larger. On the 
question of safety—upon which there 
had been a considerable discussion—Sir 
Christopher said that nuclear energy in 
Britain had as yet harmed no man, in- 
side or outside the plants and he asked 
the marine engineers ‘are you demand- 
ing higher standards than this? ° 


paper Sir 
he saw no 


Crisis ahead Sir Christopher predicted a 
crisis in nuclear power during the period 
1965-7. Up till then we will be happy 
building base-load generating stations 
but at that time we will have to have the 
answer to the peak-load problem. He 
said capital costs must be brought down 
and the only way to do this was by fol- 
lowing the road he had defined. 


‘ e e a o 

It's not just ordinary engineering 

Any power reactor other than the Calder 
gas-cooled type or the Nautilus/Ship- 
pingport pwr—and this includes the 
BWR variants—must be considered as 
advanced, according to J. V. Dunworth, 
Head of Reactor Division, Harwell. 
speaking to the Institution of Electrical 
Engineers in December 5. 
This is because these are the only types 
that have actually been brought to full- 
scale operation at the present time. Dr 
Dunworth estimated it would take 1000 
man-years of professional design effort 
to bring an advanced concept to the- 
prototype stage, with a considerable 
further quantity for development to the 
commercial stage. This could only be 
undertaken by very large organizations 
indeed and he rejected the frequently 
expressed view that nuclear engineering 
is just another branch of ordinary engin- 


London on 


eering. 

During the last two years the GCR has 
shown much greater possibilities than 
were at one time supposed and this had 
led to two important results: the British 
base-load programme has been substan- 
tially increased over the original 1955 
White Paper plan; it has made the selec- 
tion of a suitable Stage 2 (liquid-cooled. 
enriched-fuel) reactor much more diffi- 
cult—in fact the Calder concept had 





JOHN DUNWORTH 
Choice is difficult 


really become Stage 2. Dr Dunworth 
pointed out that the ultimate aim of the 
power programme was to_ provide 
cheaper electricity. But since transmis- 
sion and distribution costs would remain, 
it was not worth while developing ad- 
vanced reactors that would only have a 
small effect on the generating costs. In 


fact, he went on, even if we could 
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research 
continues 


Shell’s leadership in lubrication is based on con- 


tinuous progressive research, the kind carried on 
at their Research Centre at Thornton-le-Moors, 
Cheshire since 1941, by a staff which today 
numbers nearly 900. 

Engineers, metallurgists, chemists, physicists 
and statisticians are employed directly on research 
projects, pre-eminent among which are lubri- 
cating oils for engines and industry generally. 

It was at Thornton that Shell, using their own 
cobalt sources of irradiation, developed their range 
of Atomic Power Lubricants* for Calder Hall. 

The new C.E.A. Nuclear Energy Power 
Station at Bradwell is furthering the practical 
experience gained at Calder Hall. Meantime, at 
Thornton, research continues. 





The Shell A.P.L. range is further proof of Leadership in Lubrication. 
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generate for nothing, the reduction of 
the consumers’ cost would only be about 
30 pet. 


New moderator Dr Dunworth had little 
to say on Calder developments, these 
having recently been fully dealt with by 
Sir Christopher Hinton, and others, but 
he mentioned that with a_ beryllium 
moderator the lattice pitch would be 
only 4 or 5 inches which would compli- 
cate the fuel loading. On the high-tem- 
perature gas-cooled project, however. 
he thought that initial schemes might use 
a graphite moderator with helium cool- 
ant but that, later, beryllia might be used 
with nitrogen. Another possible modera- 
tor was hydrogen in the form of hy- 
drides—zirconium hydride, for example. 
The greatest problem was the highly 
radioactive primary circuit because of 
unconfined fission products and he saw 
the gas-turbine system as being a long 
way off. As a possible variant he men- 
tioned a system using a gas-turbine for 
gas blowing, the waste heat from which 
could be used to raise steam. Liquid 
metal reactors, Dr Dunworth thought 
were difficult and suffered from the 
necessity for getting oxygen down to less 
than 10 parts per millium. However, 
they would learn a lot about this from 
the Dounreay Fast Reactor. On fast re- 
actors he said Harwell had been investi- 
gating a fast-slow system on ZEPHYR and 
neutron lifetimes of 5 millionths of a 
second had been observed—compared 
with about 1 millionth in a fast reactor 
and | thousandth in a thermal reactor. 


Harwell discovery A known difficulty 
with aqueous homogeneous reactors is 
the radiolysis of water and Dr Dun- 
worth disclosed that Harwell had found 
recently that the addition of about 0-Sg 
of copper per litre would stop this. He 
described this as a ‘ major advance.’ On 
liquid-metal-fuel and fused salt reactors 
he was by no means optimistic in view 
of the tremendous practical difficulties 
involved. 

In conclusion, Dr Dunworth said he 
believed really advanced reactors were a 
very long way off and he did not ex- 
pect to see any in full-scale operation 
before the °70’s. 


Building for atomic energy 


Since 1946, a great deal of building 
work for atomic energy has been car- 
ried out, amounting to some £MIS for 
Harwell alone, said Sir John Cockcroft, 
speaking to the Royal Institute of British 
Architects on December 10. ‘Building for 
atomic energy purposes differs from con- 
ventional building only in having to pro- 
vide for protection against radioactivity,’ 
he said. Superimposed on this, there was 
the unusual problem at Harwell of con- 
verting its 175 buildings to laboratories. 
workshops and other facilities—not a 
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single RAF building had gone unused. 
As a corollary to this, annexes had been 
built on to existing buildings and han- 
gars, and in so doing styles had pro- 
gressed from neo-Georgian brickwork to 
panelled prefabricated constructions, 
with at least one example of South Bank 
manner—the Harwell lecture theatre. 





SIR JOHN COCKCROFT 
Blackboard-minded 


Offices at Harwell are distinctive only 
by their being furnished with a black- 
board convenient for office conferences, 
mathematics—abstruse or simple—re- 
minders of jobs and interviewing to be 
done. ‘We are all blackboard-minded? 
said Sir John. Architecturally there has 
been a tendency to use greater and 
greater areas of glass, and with that has 
come the use of venetian blinds to pre- 
vent too much solar heating on those 
days when the sun does shine. 


Vibration problem in BWR 
In a widely-ranging survey of the indus- 
trial applications of vibration, Prof J. P. 
den Hartog, giving the 44th Thomas 
Hawksley lecture to the Institution of 
Mechanical Engineers on November 15, 
included the problem of instability in 
a boiling water reactor. In an ideal reac- 
tor, distribution of steam bubbles in the 
water is uniform, but in practice this is 
not the case. If the reactivity momen- 
tarily exceeds unity, the steam bubbles 
will get bigger, causing the reactivity to 
diminish as steam is not a moderator. 
The bubbles rise. colder water rushes 
into their place, the reaction begins 
again and the cycle is repeated. ‘ Insta- 
bilities of this type have been observed,” 
said Professor den Hartog, ‘and they 
are of an awesome intensity to a person 
accustomed to ordinary mechanical 
vibrations.. Maximum rate of power of 
generation in kW is 500 times greater 
than its minimum value and these altera- 
tions take place slightly faster than 1 c/s. 
It is interesting to note Professor den 
Hartog’s remarks when he introduced 


this topic: ‘Our most modern power 
plants actually operating involve nuclear 
fission reactors, and although there are 
indications that this type of plant may 
become obsolete before it has properly 
grown up (in favour of some sort of 
fusion process), we will assume that 
nuclear fission reactors will remain of 
interest to mechanical engineers for some 
time to come.’ 


BNEC day conference 


A symposium on nuclear energy will be 
held by the British Nuclear Energy Con- 
ference on January 21, 1958, at Church 
House, London, SWI. A programme of 
seven papers and discussion will be fitted 
in between 9.30 and 5. In the chair for ° 
the morning session will be Sir John 
Cockcroft, chairman of BNEC, and titles 
of papers will be: 

Commissioning and operation of ‘A’ 
station Calder Works by H. G. Davey 
(Windscale); Development of the Butex 
process for the industrial separation of 
plutonium from nuclear reactor fuels by 
C. M. Nicholls (Harwell); Fission pro- 
duct disposal by K. Saddington (Wind- 
scale). 

Afternoon session will be chaired by 

Sir Hugh Beaver, president of the In- 
stitution of Chemical Engineers which 
is sponsoring the symposium. Pro- 
gramme will be a showing of the 
Authority's film Criticality followed by 
the following papers: 
Nuclear criticality: A novel factor in 
the development of processes, and the 
design and operation of plant by C. M. 
Nicholls and A, H. C. P. Géillieson 
(safety branch); The Marcoule pluton- 
ium plant by R. Galley (CEA, Paris); 
Fuel processing in homogeneous aqueous 
reactors by I. Wells (Harwell) and E. 
Lofthouse (ICI, Widnes); Computing of 
the performance of a multi-component 
solvent extraction system: separation of 
uranium and plutonium from fission pro- 
ducts by tributyl phosphate by J. A. 
Williams and J. T. Wood (Windscale). 


In brief 

Course of ten lectures on engineering 
and metallurgical aspects of fatigue will 
be held at Battersea College of Tech- 
nology each week from January 14. De- 
tails and enrolment forms from Secretary 
(Fatigue Lectures) at the College, Batter- 
sea’ Park Road, SW11; fee for course, £1. 


Castner gold medal of the Society of 
Chemical Industry, awarded biennially, 
goes to Dr R. Holroyd, deputy chair- 
man of ICI. 


Chairman of British Valve Manufac- 
turers’ Association for 1957-58 will be 
J. W. Plowman of Dewrance & Co Ltd. 
Retiring chairman, N. P. Newman of 
Newman, Hender & Co Ltd, has been 
elected vice-chairman, 
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RITCHIE CALDER’S 





rade routes 


beneath the 


THERE IS A POWERFUL AGENT, obedient, 
rapid, easy, which conforms to every use, and 
reigns supreme on board my vessel. Everything 
ts done by means of it. It lights it, warms tt, 


and 1s the soul of my mechanical apparatus... 





“Thus Captain Nemo, in Twenty Thousand Leagues 
Under the Sea, explained the unlimited range of his 
submarine Nautilus. In January 1955, Jules Verne’s 
vision of 1873 was fulfilled. The United States atomic 
submarine, appropriately called Vautilus IJ, put to sea, 
driven by an inexhaustible source of power. 

Captain Nemo’s Nautilus was not a war-vessel, but 
a submarine yacht. Now submarine oil tankers, bigger 
than any ship afloat, are contemplated. Similarly we 
could have submarine freighters. But why not passenger 
liners as well? Under-water Queen Elizabeths could be far 
larger and could travel far faster and far farther. 

We just need to get used to the idea of submerging. 
Already we climb beyond the clouds and “above the 
weather” in high-speed air-liners. This, we recognise, is 
part of our mastery over the elements—the captain 
chooses his levels and his lanes to avoid the upheavals of 
the lower atmosphere and secure favourable upper winds. 

The same applies to that other element, the ocean. 
Since the first frail craft put out to sea, men have 
endured the heaving and tossing of the waves, the 
battering of the winds and the torments of the storms. 
Even the greatest liners fare badly when Atlantic rollers 
are 60 feet high. 

Designers of the surface ships have to contend with 
many factors—the resistance of water, the erratic wave- 
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Signposts to the Atomic Age 









formations and the drag of the winds on the super- 
structure. They can streamline submarines to shear the 
water. They have to allow for depth-pressures on the hull 
but they can ignore the waves, since with the reserves of 
power of an atomic-engine, the vessels need never surface 
except in sheltered waters. Winds can be discounted. 

Already submarines of 100,000 tons are regarded as a 
practical proposition but the bigger, the more economic, 
in terms of atomic power. Even in such dimensions they 
could command speeds higher than the fastest fish (the 
swordfish is reputed to travel at 57 miles an hour) and 
could circumnavigate the world on a pittance of nuclear 
fuel. Like the air-pilots, the captains could choose the 
currents and lanes to best advantage. With atomic- 
powered searchlights, passengers would have revealed to 
them a world inhabited by strange creatures. Tourists 
could sail up the oceanic canyons, like pleasure cruises 
up Norwegian fjords. They would voyage between the 
peaks of the submarine mountain ranges. 


SSS 


S=-.., .' 3 SSS 
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%, 


As Jules Verne wrote, over 80 years ago: It ts 
marvellous! You were right, Captain Nemo, to make use of this 
agent which takes the place of wind, water and steam. 

But he did not know the real nature of that agent— 
nuclear power.” [R.C.] 


* * * 
MITCHELL ENGINEERING are designing and 
constructing Nuclear Power Plant to meet world 
needs in the New Atomic Age. 


Mitchell Engineering Ltd One Bedford Square London 
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The following reports have been made available to the public by the United 
Kingdom Atomic Energy Authonty. They may be borrowed or photocopies 
obtained from the Science Library, London, Department of Industrial and 
Forensic Science, Belfast, the Mitchell Library, Glasgow, and the Central 
libraries at Acton, Birmingham, Bristol, Kingston-upon-Hull, Leeds, Liver- 
poo Manchester, Newcastle-upon-Tyne and Sheffield. They are also deposited 
in the Copyright Libraries (i.e. British Museum; University Library, Cambridge 
Radciifle Science Library, Oxford; Nationat Library of Scotland, Edinburgh 
National Library of Wai Abervstw th) and in the Patent Office Library 
Reports marked* may be purchased from Her Maiesty's Stationery Office 
Reports are also available in the United States, from the USAEC depository 
ibraries, a list of which will be found in NUCLEAR SCIENCE ABSTRACTS. 
Reports tor sile may be purchased in the United States from: Sales Section 
British Information Services, 30 Rockefetler Plaza, New York 20, N.Y 


AERE Harwell 


The influence of sulphamate on the partition of nitric acid 
between water and butex. E. Busk, H. A. C. McKay. (June 
1950. 12 pp) AERE C/R 542 2s 6d* 

Radioactive analysis—a bibliography. D. Gibbons, B. A. Lovec- 
ridge, R. J. Millett. (August 1957. 37 pp) AERE I/R 22C8 
Ss 6d* 

The extraction, purification and industrial uses of krypton-8S. 
E. J. Wilson, et al. (April 25, 1955. 17 pp) AERE I/R 2216 
3s* 

Conference on the utilization of heat from nuclear reactors. 
held at Harwell on January 18, 1957. (1957. 87 pp) AERE 
CE/R 2267 (revised version) 10s* 

Nitrate nitrosylruthenium complexes and their extraction from 
nitric acid systems by tributyl phosphate. Part 1. Laboratory 
studies. P. G. M. Brown, J. M. Fletcher, A. G. Wain, (May 
1957. 60 pp) AERE C/R 2260 

Tests on an experimental d.c. pump for liquid metals. D. A 
Watt, R. J. O'Connor, E. Holland, (May 1957. 50 pp) AERE 
R/R 2274 8s* 

The strength of silica glass after pile irradiation at +100°C 
and — 196°C. M. W. Thompson (June 1957. 3 pp) AERE M/R 
2305 

Tributyl phosphate purification by distillation over alkalis. 
E. S. Lane. (February 1952. 4 pp) AERE C/M 140 Is 9d* 
Experiments on organic uranium and thorium compounds as 
possible reactor fuel. A. E. Comyns. (July 1957. 7 pp) AERE 
C/M 320 

The transmission of strong shock waves through magnetic 
fields. K. Dolder. (April 10, 1957. 15 pp) AERE GP/M 199 
Radiation from a plasma. W. B. Thompson. (September 1954 
12 pp) AERE T/M 73 2s* 


JANUARY DIARY 





Industrial Group 

Possible mechanisms of failure of carbon dioxide cooled 
reactor pressure vessels. 7. J. Heal, B. Watkins, A, Cowan. 
(October 1957. 7 pp) IGR TN/C-632 

General health physics: information bibliography. (September 
1957. 10 pp) IGRL IB/R-21 1s 3d* 

Health physics monitoring instruments and methods: informa- 
tion bibliography. (September 1957. 18 pp) IGRL IB/R-20 
2s 6d* 

Radioactive decontamination procedures and equipment: in- 
formation bibliography. (September 1957. 10 pp) IGRL IB/R- 
27 Is 3d* 

Radiation shielding: information bibliography (September 
1957. 12 pp) IGRL IB/R-30 Is 3d* 


Canada 


The following reports may be obtained from: Scientific Document Distribution - 
Office, Atomic Energy of Canada Limited, Chalk River, Ontario. Remittances 
should accompany the order and should be in the form of cash, bank or 
express postal money orders or cheq:es made payab'e in Canadian funds at 
pay in Chalk River to Atomic Energy of Canada Limited. 


A study of serviceability and safety in the control system of 
the NRU reactor. E. Siddall (1954. 38 pp) AECL 399, CRNE- 
582 $1.00 

A calorimetric determination of energy deposition in the J-rod 
annulus of the NRX reactor. P. J. Dyne, W-. Thurston (1957. 
32 pp) AECL 432, CRC-696 $1.00 

NRX automatic control system general description. C. G. 
Lennox, A. Pearson (1957, 19 pp) AECL 434 CREL-698 S0c 
Electrolytic decontamination of stainless steel. P. J. Barry 
(1957. 18 pp) AECL 443, CRHP-692 S0c 

The enrichment cost of power increments gained by flattening 
and by close rod spacing. B. Davison, H. H. Clayton (1957. 
95 pp) AECL 446, CRT-682 $2.00 

NRX rod No 683 Analysis of irradiated uranium and estima- 
tion of effective cross-sections. D. G. Hurst et al (1956. 73 pp) 
AECL 447, CRR-622 $1.50 

Progress report-—January 1, 1957 to March 31, 1957. L. G. 
Elliott et al (1957. 93 pp) AECL 448, PR-P-33 $2.00 

Self diffusion in polycrystalline platinum. G. V. Kidson, R 
Ross (1957. 23 pp) AECL 449, CR-Met-702 50c 

The disposal of radioactive wastes. /. L. Ophel AECL 450 
FREE 





ICE Institution of Civil Engineers. IMechE Institution of Mechanical Engineers. 
1EE Institution of Elecirical Engineers IChemE Institution of Chemical 
Engineers. IP Institute of Physics. PS Physical Society, SCI Society of Chemical 
Industry. 1M Institute of Metals. Met Institution of Metallure’sts. IMM 
institution of Mining and Metallurgy. IPE Incorporated Plant Engineers, SIT 
Society of Instrument Technology Brit/IRE British Institution of Radio 
Engineers. WES Womens Engineering Society 


WEDNESDAY 8 

LONDON ICE Dugald Clark lecture: Lifting equipment 
W.R. Hockaday 6.30 at the Institution 

LOUGHBOROUGH [IMechE Numbers, statistics and com- 
puters in the engineering industry H. McGregor Ross 7.00 
at Lecture Theatre, College of Technology 

MONDAY 13 

DUNDEE IPE Planned maintenance A. J. Macintyre 7.30 
at Mathers Hotel 

WEDNESDAY 15 

LONDON SCI Recent advances in catalysts Prof W. E. 
Garner 6.30 at College of Preceptors, Bloomsbury Square, 
WwCcl 

ROCHESTER IPE Some notes on boiler inspection and in- 
surance 7.00 at Kings Head Hotel 

THURSDAY 16 

MANCHESTER IMechE Rotary shaft seals: the sealing 
mechanism of synthetic rubber seals running at atmospheric 
pressure Dr E. T. Jagger 6.45 at the Engineer's Club, Albert 
Square 

GRANTHAM IMechE Power from nuclear energy M. D. 
Wood 7.15 at the Technical College 

TUESDAY 21 

LONDON [IChemE Symposium with BNEC on_ nuclear 
energy. All day at The Hoare Memorial Hall, Church House, 
SWI 

CHESTER I[IChemE Production of boron-10 by distillation 
of boron trifluoride P. Netley 7.00 at Blossoms Hotel 
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LONDON ICE The design and construction of the tounda- 
tions and pressure shell of the 8ft by 8ft high-speed wind tunnel 
of the RAE Bedford. J. F. Greinig, et al 5.30 at the Institution 
LONDON IEE The effect of modern industrial requirements 
on electrical instrument design G. F. Tagg 5.30 at the Insti- 
tution 

CARDIFF IMechE Some engineering problems in connection 
with the industrial applications of nuclear energy Sir Claude 
D. Gibb 6.00 at South Wales Institute of Engineers, Park 
Place 


WEDNESDAY 22 
LEEDS IChemE Paper on heat transfer analogues N. C 
Franklin, et al 7.00 in Chemistry Department lecture theatre, 
the University 


MONDAY 27 
LONDON IEE An inquiry into the specification of transis- 
tors F. F. Roberts 5.30 at the Institution 


TUESDAY 28 
CARDIFF IPE Application of plastics in industry G. W. 
Bowley 7.15 at the South Wales Institute of Engineers 


WEDNESDAY 29 

LONDON BritIRE Ultra-high-speed oscillography /. Mad- 
dock 6.30 at London School of Hygiene and Tropical Medi- 
cine, Gower Street, WCI 


THURSDAY 30 

SHEFFIELD IPE Industrial law and the engineer H., Peter 
Jost 7.30 at the Grand Hotel 

MANCHESTER’ IMechE Commercial application of elec- 
tronic computers J. R. Stockley 6.45 at the Engineers’ Club, 
Albert Square 

MANCHESTER IMechE Nuclear power stations M. Sellars 
7.00 at the Engineers’ Club 
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BRITISH OXYGEN serves the interests 
of nuclear progress and research— 


particularly in the field of 


ARGON WELDING. 


wD British Oxygen Gases Limited, Industrial Division, Spencer House, 27 St. James’s Place, London, S.W.1. 
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H. C. PRITCHARD 





F. B. RIDER 





GEORGE C. WELLS 





A. J. SOMERS 


George C. Wells has been appointed pre- 
sident of Union Carbide International 
Company, a division of Union Carbide 
Corporation. Mr. Wells has been with 
Union Carbide since 1938, and succeeds 
Mr Alex MacKenzie who is retiring. 


As a result of the take-over of Designs 
and Installations Ltd by Southern Areas 
Electric Corporation, the board of De- 
signs and Installations Ltd will now con- 
sist of: Lord Gridley, chairman and Mr 
J. W. C. Milligan, managing director of 
Southern Areas, Mr S, R, Elliott manag- 
ing director of P.A.M. Ltd (a Southern 
Area subsidiary). Mr J. A. Hinds and 
Mr C. E. Trodd, the former owners of 
Designs & Installations join the P.A.M. 
board. 


After 36 years with Borax Consolidated 
Ltd, Mr A. J. Somers retired last No- 
vember. Originally engaged as a scientist 
Mr Somers became sales manager in 
1940 and joined the board of Borax in 
1946. 


Mr H. C. Pritchard has been appointed 
managing director of the Cambridge In- 
strument Co Ltd in succession to Mr 
W. H. Apthorpe who is retiring from 
executive duties but retains his seat on 
the board. Mr Pritchard was previously 
with Elliott Bros, before which he was 
chief superintendent of the Woomera 
Rocket Range in Australia. 


Sir Harry Railing has resigned from the 
board of Pirelli-General Cable Works 
Ltd, and the board has been reorganized 
as follows. Mr Leslie Gamage becomes 
chairman and Mr T. W. Heather 
director. 


Mr F. B. Rider has joined Thermocon- 
trol Installations Co Ltd as Sales Man- 
ager. Mr Rider has worked with De La 
Rue Ltd and Matthew Hall Ltd and be- 
fore he joined Thermocontrol he was 
senior sales engineer with a firm of ther- 
mal and oil burner control manufac- 
turers. 


Acheson Industries (Europe) Ltd an- 
nounce that Mr S. Mackenzie-Owen has 
been appointed Unit Manager of Ache- 
son Colloiden NV, Scheemda, Nether- 
lands. 


At Foxboro-Yoxall Ltd Mr A. E. Parritt 
has been appointed contracts engineering 
manager and Mr D. Phelps to be man- 
ager of the application engineering de- 
partment. 


Following on the establishment of the 
Central Electricity Generating Board, 
the following appointments have now 
been made. Solicitor, Mr W. Usher; de- 
puty solicitor, Mr H. B. Morton: chief 
financial officer, Mr J. M. Drummond; 
chief personnel officer, Mr S. S. Scott; 
deputy chief personnel officer, Mr W. J. 
Rowland and Mr E., J. Guinness, deputy 
secretary. Chief project engineers of the 
three engineering project offices which 
will undertake construction work of 
power stations are: North, Mr C, W. A. 
Priest; Midlands, Mr R. R. Maddock; 
London, Mr T. Yule. 


The death occurred on November 20 of 
Mr Frank S. Allen, works director of 
E. K. Cole Ltd and a director of sev- 
eral Ekco subsidiary companies. Besides 
other interests Mr Allen, who was 56, 
was vice-president and on the executive 
committee of the Engineering and Allied 
Employers London District Association. 


CATALOGUES AND BULLETINS 





‘Twenty-one years of progress’ is an 
anniversary catalogue from Londex Ltd, 
207 Anerley Rd, London, SE20. It in- 
cludes brief details of relays, contactors, 
photoelectric equipment, electronic coun- 
ters, timers, pressure and vacuum 
switches, level control equipment and 
many other control items. 


Special flooring compounds, supplied in 
coarse powder form and sprinkled or 
sieved over the face of wet concrete and 
trowelled in are described in a brochure 
from J. H. Sankey & Son Ltd, Ripple 
Rd, Barking, Essex. Known as TOP com- 
pounds, they were devised to meet spe- 
cial BOAC requirements for London Air- 
port. 


The Drayton/Armstrong Steam Trap— 
from Drayton Regulator and Instrument 
Co Ltd, West Drayton, Middlesex—is a 
text book on steam trapping and con- 
tains full technical data for trap selec- 
tion installation, inspection and main- 
tenance. 
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Electrostatic dust filter with separate re- 
newable roll-type collection section is 
offered by Air Control Installations Ltd, 
Ruislip, Middx and described in a new 
brochure. Known as the Rollertron air 
filtration unit, it is made here under an 
American Air Filter licence. Ask for pub- 
lication B5713. 


* Bestobell ’ Packings—is a new brochure 
from Bell’s Asbestos and Engineering 
Ltd, Slough, Bucks. It covers asbestos 
and other types for use with steam, 
water, air, oils and solvents, acids, alkalis 
and ammonia. 


Data file—spiral bound for wall-hang- 
ing—on weights of aluminium sheet, 
plate, bar, tubes and wire has been 
issued from Northern Aluminium Co 
Ltd, Bush House, Aldwych, London, 
WC2. 

Mechanical handling applications are 
described in the Fisholow Magazine for 
October 1957. From Fisher & Ludlow 
Ltd, Bordesley Works, Birmingham 12. 


Data sheet on standard steels for general 
purposes has been issued from K & L 
Steelfounders and Engineers Ltd, Letch- 
worth, Herts. It covers some common 
British and American specifications. 
Wet dedusting by their series MG wet 
cyclones is fully detailed in a new book- 
let from Dallow Lambert & Co Ltd, 
Thurmaston, Leicester. In atomic energy 
they find application in graphite machin- 
ing and gas purification. 

The new plate press at their Darlington 
work (NP, October, 1957) is illustrated 
in Whessoe Review for November 1957. 


A shell moulding plant at Clarke Chap- 
man’s Gateshead works is described in 
the Journal of Applied Pneumatics Vol 
3 no 18 from Martonair Ltd, Parkshot, 
Richmond, Surrey. It is operated by 
Martonair air cylinders. 


How laggers work is subject of feature 
article in the CAC magazine Vol 6 No 4 
from Cape Asbestos Ltd, 114-6 Park St, 
London, WI. 
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PATENTS 





Coaxial tubular tie-bars 


782,922 Improvements in or relating to 
reflector structures for nuclear reactors. 
United Kingdom Atomic Energy Authority 
(inventors: E. Long and F. G. Greenhalgh) 
Appn: Dec 13, 1954. Pubd: Sept 18, 1957 


A Calder Hall patent, this covers the 
circumferential restraint round the 
graphite structure, The specification des- 





782,922 CALDER: CORE RESTRAINT BANDS 
Centre tie rod 

Compression tubes 

Tension tubes 

Adjusting nut 

Fork en 

Tommy bar hole 

Male end 


NOuUaAwn— 


cribes the restraints as elastic bands 
round the structure, each consisting of a 
series of pin-jointed links laid along 
each face of the prismoidal structure. 
The links comprise a series of coaxial 
tubes, one loaded against the other so 
that alternate tubes accept equal tensile 
and comprehensive loads. Couplings are 
made from the innermost tube in one 


44 


link to the outermost in the next link. 
The tension tubes can be in different 
material to the compression ones so that 
a degree of temperature compensation is 
obtained, tending to give constant re- 
straint. In an application described 
probably Calder itself—the top and 
bottom bands consist of links made from 
two mild tubes in tension, two 
stainless steel tubes in compression and 
a central tie bar of mild steel. Inter- 
mediate bands have 3 MS tubes in ten- 
sion, 4 MS tubes in compression and an 
MS tie-bar in tension. 


steel 


. 
Fuel-moderator sandwich 
771,111 Improvements in or relating to 
nuclear reactors. United Kingdom Atomic 
Energy Authority (Inventor: S$. G. Bauer) 
Appn: Oct 19, 1946 Pubd: March 27, 
1957 
Originally filed over ten ycars ago, and 
now presumably only of academic in- 
terest, this patent concerns a reactor in 
which the fissionable material is in the 
form of extended films or layers sand- 
wiched between plates of moderator 
material. It may also comprise sand- 
wiches of fertile material for breeder 
reactors, and also of neutron absorber 
for control. 


. 

Preparing carbon 14 

784,125 Improvements in or relating to 
production of radioisotopes. United King- 
dom Atomic Energy Authority (inventors: 
. C. Charlton and C. C. Evans) Appn: 
Sept 28, 1955. Pubd: Oct 2, 1957 

Carbon 14 is prepared by neutron irradi- 
ation of nitrogen compounds—calcium, 
ammonium and potassium nitrates have 
been used. Previous method of recovery 
was by bringing the nitrate into aqueous 
solution and acidifying it to release car- 
bon dioxide and monoxide, which were 
then absorbed in caustic alkali. In the 
method described in this patent, an 
irradiated nitride—preferably finely divi- 
ded aluminium nitride—is slowly oxi- 
dized at 900°C by a stream of oxygen, 
and the resultant gases passed through 
a train of bubblers containing aqueous 
alkali metal hydroxide solution to absorb 
the radioactive carbon dioxide formed. 


Gas-cooled, heavy water reactor 

775,602 Gas-cooled atomic reactor equip- 
ment. Allmanna Svenska Elektriska Aktie- 
bolaget Appn: Nov 29, 1954.-Pubd: 29.5.57 
rods for this reactor are either 
uranium or thorium, and are hollow or 
H-cross-section for the passage of the 
highly compressed cooling gas—either 
helium or CO, compressed to 30 or even 
60 atm. They are inserted in zirconium 
or beryllium tubes surrounded by simi- 
lar tubes, the heat insulating space be- 
tween them being filled with gas. These 
are sealed each end into the cover of 


Fuel 


gas distributing and collecting vessels. 
Moderator is heavy water at atmospheric 
pressure, and is circulated through an 
aluminium tank and a heat exchanger 
which serves to cool it and preheat the 
feed water for a steam turbine. Struc- 
tural details are given of the distributing 
and collecting vessels, necessary because 
of the high pressure coolant used, The 
considerable pumping power needed for 
circulating the gas is reduced by dividing 
the collecting vessel by means of welded 
sheet walls, into a number of almost cir- 
cular ring-shaped chambers. The outlet 
pipes for the gas, attached to the upper 
parts of the chambers, are connected to. 
individual pump systems. 

Sealing between the tank walls and the 
distribution and collection vessel is diffi- 
cult because junctions have to be slid- 
able to allow for expansion. For this a 
special sealing tube has been devised. 


Marcoule reactor 

785,928 Improvements in nuclear reactors 
including horizontal graphite bars. Com- 
missariat a Il’Energie Atomique, Paris 
Appn: June 14, 1957. Pubd: Nov 6, 1957 
Evidently referring to GI reactor at 
Marcoule, the specification covers resili- 
ent means for supporting the core. The 
patent is a complicated one not easily 
summarized but points will be 
clear from the diagram. 


some 
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785,928 THE GCR—FRENCH STYLE 

1 Graphite blocks 

2 Boundary of core 

3 Core channels 

4 Central air cooling entry 
—kept a constant width by Be or 
Zr struts 5 

5 Spring loaded, universal-jointed, tele- 
scopic charge tubes 

6 Bottom shield 

7 Graphite supports 

8 Support girders 

9 Springs 

10 Bearings 
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WAKEFIELD- DICK 


"Eo have been 
nominated 

as suppliers of 
lubricants to 


BERKELEY 


NUCLEAR POWER STATION 

















An achievement based on experience-and research. Our experience 

of lubricating over a third of the United Kingdom’s standard generating 
stations. And the research conducted in our own laboratories on 
nuclear power station lubrication with facilities provided by Harwell— 
one of the world’s foremost authorities on nuclear energy. 


These are the reasons why we continue to be 


waAKEFIEL DO - 
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Publishers: CIS E 
Centro Informazioni 
Studi Esperienze 
Milano, via Serbelloni | 
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DALL’AGLIO 


Sole Agents for Great Britain: 
Subscriptions : Nuclear Power, Rowse Muir Publications Ltd. 3 Percy St., London, W 1 


webbed Butlers’ mbites Service Ltd. 22 St. Giles High St., London, WC 2 


New Scintillators from N. & T. 


NATON II A new plastic scintillator of extremely high 


efficiency, exceptional optical clarity and short decay time. 
Three new | 


In polyvinyl toluene base. 


Scintillators are 





(( N. II X-RAY A modified form of our “‘air equivalent”’ 
available from 


scintillator ; (see British Journal of Radiology Vol. XXX, No. 350, 


pp. 103, 104, 10S). 


Nash and 





Thompson Ltd SCINTIPAKS Heat-sealed polythene envelopes con- 


taining highly purified powdered components, ready mixed in 
the correct proportions, for adding to toluene or xylene to 


make highly efficient liquid scintillators. 





ror ru oerans waite ro N&Sh and Thompson uaireo 


OAKCROFT ROAD * CHESSINGTON * SURREY * ENGLAND * Tel: Elmbridge 5252 Pbx * Cables: ‘Nashton’ Chessington 
WHG/NTS6 
as2 
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high efficiency 


DUST 
COLLECTION 


installations 


As a company, we can already claim 
unique experience in the design 
of the highly specialised dust 
collection installations in Uranium, 
Graphite and Beryllium Machine 


Shops. 


ENGINEERING LTD., DENTON, MANCHESTER 
Phone : DENTON 3965 (5 lines) 


59 VICTORIA ROAD, SURBITON, SURREY. Phone: Elmbridge 9793 
HEATING - VENTILATING - FILTRATION - AIR CONDITIONING - HUMIDITY CONTROL - ETC. 
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YOU GOT YOUR COPY YET? 


This nuclear reference book has been 


acclaimed throughout the world as a MUST 


for all firms already in atomic energy, for 


all firms anxious to assess the great new 


potential markets opening up to them. In 


short, if atomic energy is or could be your 
business the Nuclear Power Year Book is 


indispensable to you. 


contents include... 


1 FOREWORD by Lord Mills, Minister of 
Power 


9 REVIEW ARTICLES Current trends in 
applied atomic energy reviewed authorita- 
tively by experts in twelve outstanding 
articles 


3 WORLD AUTHORITIES History, organ- 
ization and programme of 50 national and 
international atomic energy bodies 


4 TECHNICAL DATA Nuclear constants, 
fission data and other useful information 


ISOTOPES The most comprehensive table 
ever published, lists every known nuclide. 
Other articles cover whole field of isotope 
techniques 


COMPANY ADDRESSES Details of prac- 
tically every British firm working in nuclear 


energy 


BUYERS GUIDE Classified listing by pro- 
ducts of all that is manufactured by the 
British nuclear industry 


TRADE NAMES Products sold under 
registered titles & 


WHO’S WHO Biographical details of the 
leading men in British nuclear energy 


OVER 500 PAGES 


PRICE United Kingdom £2.2.0 plus 1/- for postage and packing 


US and Canada $8 plus 50c 
other countries £3.3.0 plus 1/6 


ROWSE MUIR PUBLICATIONS LTD., 3 PERGY STREET, LONDON, W.1, MUS 8252 
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NON - OVERLOADING 


LINEAR PULSE AMPLIFIER 
NE 5202 


with 5 microsecond recovery for 
100 times overload 


Designed for scintillation spectroscopy and pulse height 
analysis studies this new amplifier features high gain 
(50,000), high gain stability, good linearity, low noise, ex- 
cellent overloading characteristics, and operation at high 
duty cycles. Based on the double delay line differentiated 
Fairstein system it consists of three high gain feedback 
groups and a White cathode follower output. Premium tubes 
and the highest quality components and workmanship 
Also available : used throughout 





PREAMPLIFIER — CATHODE FOLLOWER NE 5202A 
SINGLE CHANNEL DIFFERENTIAL PULSE HEIGHT SELECTOR NE 5/02, 


with dead time 1.2 microseconds, drift in zero less than 0.05 volts per day, and in gate width less than 
10 millivolts per day. 


For full details of the above and of our SCINTILLATION PHOSPHOR PRODUCTS (plastic, liquid, !oaded liquid, crystal, 
and gel), write to 


Nuclear Enterprises (G.B.) Ltd. 


Bankhead Medway, Sighthill, Edinburgh, Scotland. Tel. CRA. 4513 


ASSOCIATE COMPANY: NUCLEAR ENTERPRISES, LTD., 1750 PEMBINA HIGHWAY, WINNIPEG, CANADA 





OIL FREE AIR 


FOR INSTRUMENT PURPOSES 


@air ico ee ° The ® «ete Oil. Free Air 
been specially, csiaop ' prises the follow- 


















ing Si; 
The ‘bore rdke single cylinder. 
Piston Blacement 1.86 c.f.m. at 


ifaum. 

(2 bom stroke twin cylinder. 
; ent 3.92 c.f.m. at 
350 RP. ‘ty aximum. 5 

5” bore ; Foke single cylinder. 
Piston displacement 34 at 750 R.P.M. 
Piston d 




















stroke) twin cylinder. 
ement 68 at 750 R.P.M. 





stroke four cylinder. 
Piston displac® 136 at 750 R.P.M. 
maximum. 













Further s of these com- “=e, 
Brs can be obtained from 
@ manufacturers. 

Please write asking for leaflets 


Nos. 4 and 20. 





Maximum pressure 60 p.s.i. 0 
continuous duty and 80 p.s.i. 
on intermittent duty. 


WILLIAMS & JAMES (ENGINEERS) LTD. wed) 


OF FE OR tT OD 28-28 ; ENGLAND 


TELEPHONE: GLOUCESTER 24021-2-3 - TELEGRAMS & CABLES: “COMPRESSOR GLOUCESTER” 


K/W4J.1931 
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In the construction of the Fast Breeder Reactor at the 
atomic power station at Dounreay, ‘ROCKSIL’ is the chosen 
insulator. ‘ROCKSIL’ is being used for the insulation 

of the main and auxiliary equipment including heat exchangers, 
tanks and piping. The installation is being carried out by 
William Kenyon & Sons Limited, who obtained the contract. 


Dounreay uses ROC KS IL, on 


ROCK WOOL INSULATION 


ROCKSIL’ is the latest synthetic inorganic fibre, produced in 
Britain from natural Scottish Rock. The basis of all 

Rocksil Insulation is a white fleecy wool—a low-density, resilient 
mass of long siliceous fibres consisting of up to 95% of air by 
volume. Besides being a highly efficient insulator throughout all 
temperature ranges up to 1400°F., ‘ROCKSIL’ is fire resistant, 





chemically inert and sulphur-free, non-hygroscopic, odourless and rot- 
proof; it does not contain glass or slag. It is available in a 

variety of forms, such as loose wool or fabricated products, 

to suit every application requirement. 


Write for literature and all further details to the manufacturers: 
THE CAPE ASBESTOS COMPANY LIMITED, 114 & 116, Park Street, London, W.!. Tel: Grosvenor 6022. 


and at Glasgow: 217, Bothwell Street, Glasgow. Telephone: Certral 2175. 
Manchester: National Buildings, St. Mary's Parsonage, Manchester, 3. Telephone: Deansgate 6016-7-8. 
Birmingham: 11, Waterloo Street, Birmingham, 2. Telephone: Midland 6565-6-7. 
Newcastle: 19/20, Exchange Buildings, Newcastle. Telephone: Newcast'e 20488. 


also distributed by: WILLIAM KENYON & SONS ETO: Dukinfield, Cheshire. Telephone: Ashton-under-Lyne 1614. 
TA10262 
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No time 
to lose 


lf Britain is to keep her lead in the 
nuclear energy field, the rate of pro- 
ductivity must be increased in all 
branches of the industry. This is 
specially true in the drawing office, 
for it is there that future achieve- 
ments are now being planned. 

The Simplon ‘‘Modular Line’’ units, 
two of which are illustrated here, can 
help draughtsmen to maintain their 
high standard. Designed as complete 
individual work stations, with the 
drafting board as the hub of the 
draughtsmen’s activity, all unneces- 
sary movement is eliminated and, 
since countless efficient room layouts 
are possible, all available space is 
utilised to the best advantage. 

Full details of the Simplon units and 
the Simplon Consulting and Advisory 
Service wll be sent on request. 
























Telephones: Halifax 3218-9 


DARGUE BROS. LTD. 


NEW SIMPLON WORKS 
CANTILEVER 


DRAFTING UNIT oo HALIFAX, YORKSHIRE 


Pow 





BINDING 


Nuclear er 





You often want to refer to 
NUCLEAR POWER... 


. . » these Easibinders will hold up to 
6 copies of NUCLEAR POWER (8 of Vol. 1) 
for quick and easy reference 


12/6 each plus 1/6 postage and packing 


TO ROWSE MUIR PUBLICATIONS LTD 3 PERCY STREET, LONDON, WI 


Please supply Easibinders for NUCLEAR POWER (Vol. | / other Vols.) 


ADDRESS 





| 
| 
| 
| 
| 
NAME | 
| 
| 
| 
| 


PRICE 12/6 BINDER, | ENCLOSE 


AS8 
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What is the most important piece of machinery in your factory ? 


What would be the cost per day to your business if it were to break 
down ? 


It is now possible to cover the loss of profits resulting from such a 
breakdown as well as the cost of repairing the machine itself. 


Policies can be issued to meet the particular requirements of any 
business. 


In this way you can be indemnified against the serious interruptions 
to your business which can be caused by machinery breakdown. 


Should you feel in need of the protection of this new form of insur- 
ance we can send an engineer to advise you and inspect your plant. 


- EVERS, Industrial insurance consultant 


JUBILEE PLACE LONDON S.. W.. 
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RADIO (DEVELOPMENTS) LTD. 





A PERSONAL RADIATION MONITOR 


This instrument measures the intensity of radiation in the immediate vicinity of 
the user, fitting into or clipping on to the breast pocket, and gives audible warning 
if it exceeds a preset level. Thus the user is protected at all times, having instan- 
taneous warning of radiation at a level which could be injurious to health, 


The design has made full use of the miniaturisation provided by transistor tech- 
niques, producing an instrument that is small, economical in battery power, and 
yet providing sufficient acoustic output that its warning cannot be ignored. 


Pe ee ee ee ee al 


It requires no attention by the user, and provides no distraction, being silent 








until a field of sufficiently h:gh radiation to operate it is entered : 
The psychological effect of urgency, conveyed by an interrupted tone, is made 4 
use of in the audible warning signal, wh ch continues until the user leaves the : 
region of harmful radiation. Standard preset operational levels are S-OmR and 4 
2-OmR, these levels being chosen to give a total dosage of 200mR or 80mR_ per 
40-hour week respectively : 
The overall dimensions of the instrument are 7 inches x 2! inches x 1 inch. ‘ 
. 
Weight: With batteries 15 ounces 4 
? Battery Life: 40-hours with non-rechargeable cell 4 
é 20-hours with rechargeable cell. : 
: 
? Halogen quenched tube with effective length of 4-0cms : 
: 
4 
: : 
all Designers and Manufacturers of:- Logarithmic Ratemeters, Pulse Generators, Time-Base 
iries Equipment, X-ray Dose Meters, Linear Amplifiers, Quench Amplifiers, Gamma-Radiation Monitors 
ter CAXTON WAY, STEVENAGE, HERTS. (Stevenage 804) 

















STANDARD ISOTOPE CONTAINERS 


SPECIAL CONTAINERS TO 
YOUR OWN DESIGN 


HIGH INTENSITY CONTAINERS AND 
OTHER LEAD HOUSINGS 


INTERLOCKING LEAD BRICKS 
OF ALL SIZES & SPECIALS 


ROUND AND SQUARE LEAD CASTLES 
SHIELDING SPHERE UNITS 

| TONG HANDLES 18”, 24” & 36” LONG 

| Shielding Sphere Unit showing Tong Handle in position; 

| 





Tong Handles ; Rectangular Radium Carrier Box. RECTANGULAR RADIUM 
CARRIER BOXES 


LONDON OFFICE : WORKS: 
25 HIGH ST., MERTON, 


174 LONDON ROAD, 
oe” BF, HULL & SONS LIMITED | “227¥2" 
LIB. 2690 s MIT. 2154 & 8400 
(Private Line) (Private Line) 


NUCLEONIC ENGINEERS e NON-FERROUS FOUNDERS e MACHINED CASTINGS 
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VARIACS 
for S-M-O-O-T-H 
Voltage Control 


‘VARIAC’ is the original, continuously adjustable auto- 
transformer—and the only one having *DURATRAK’, a 
specially treated track surface. For varying the a-c voltage 
applied to any electrical, electronic, radar or communications 
equipment a ‘VARIAC’ offers considerable advantages over 
any other type of a-c control—it has longer life, absolute 
reliability, much increased overload capacity, resistance to 
accidental short-circuits and appreciably greater economy 
in maintenance. Voltages from zero to 17°% above line are 
obtained by a 320° rotation of the shaft, which is equipped 
with an accurately calibrated direct-reading dial. Available 
in various sizes from 170 VA up to 25 kilowatts, including 
3}-gang assemblies for 3-phase working, ‘VARIACS’ are 
competitively priced and, compared with the losses of resis- 
live controls often save their initial cost within a year. 


Most “VARIACS” are now MUCH REDUCED IN 
PRICE: send for our new, profusely illustrated Catalogue 
424-UK/16, which gives complete information on the 
entire range. HUNDREDS of models—all available 
promptly — most EX STOCK. 





jl d rt Lid. 76 Oldhall Street, Liverpool, 3, Lancs. Telephone: Central 3641 
ait e DONS Valley Works, Hoddesdon, Herts. Telephone: Hoddesdon 3007-8-9 
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ROTAMETER Flowmeters for Fluids at 


HIGH PRESSURE 


auioha: 
READING 


O]T i en mal leller-wal Te 







GASES LIQUIDS 
Rotameters of all-metal construction are 
made for pressures up to 5000 p.s.i.g. 
and temperatures from — 200 C. to 

400 C. Magnetic coupled movements 
are fitted for direct flow indications 
only or with pneumatic transmitting 
unit added. Electrical transmitters are 
also made for operating remote indi- 
cators (high-speed types available) 
recorders and integrators. Wide choice 
of contact materials and jointings. All 
specifications individually considered: 


Catalogue R.P.2000/KK on request. 














TYPE 500 TYPE 550 
for compressed air for hydraulic 
with scale reading oil at 5000 p.s.i. x. 
mB ach pa = [ha Tae 
pressures. , = 
| 
for small flow cf FLUID MEASUREMENT AND CONTROL 
corrosive liquid at FLOW-DENSITY- LEVEL 
4000 p.s.i. 
ROTAMETER MANUFACTURING CO. LIMITED - PURLEY WAY » CROYDON SURREY <_ Telephone: CROydon 3816 
PZI 
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A Special Unit constructed by 
us for the U.K.A.E.A. 


We have had extensive experience in 
the manufacture of many 


engineering products such as 


FLOWMETERS + FUEL PUMPS 
JET CALIBRATING MACHINES 
FUEL FILTERS + FLAP VALVES 





FLAME TRAPS - GAS INJECTORS 
FUEL PRESSURE REGULATORS 


Now added to this List is Equipment for the U.K.A.E.A. 


Enquiries to: 
Amal Ltd - Witton - Birmingham - Phone Birchfield 4571 (6 lines) 


—— 4210 

















TOOL AND ENGINEERING CO., (SURBITON) LTD. SURBITON, SURREY 


Telephone: Elmbridge 7261-2-3 





Electro-Magnetic Pump 1” General Purpose Valve 


MANUFACTURERS AND DEVELOPMENT ENGINEERS 
FOR NUCLEAR POWER PROJECTS 


Pumps, Hi-Presflex Metallic Flexible Bellows and Valves manufactured for U.K. Atomic Energy Authority 
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FOR PROTECTION 


The Technical Personnel of 
THE LEAD DEVELOPMENT ASSOCIATION 


are available at all times 


to assist 
in your 
problems 


on the protective qualities of Lead 


against Gamma-Ray and X-Ray 


LEAD DEVELOPMENT ASSOCIATION 


18 ADAM STREET, LONDON W.C.2 
TELEPHONE: WHITEHALL 4176 
TELEGRAMS: LEADEVEP, RAND, LONDON 











Saving Development Time and Money 


The time and cost of initial experimentation and 
early development on new electro-mechanical devices 
or systems can often be drastically reduced by making 
use of Government surplus equipment—which is 
made from first class materials to an exacting speci- 
fication—ready made—and cheap to buy. 
Proops Brothers have been leading buyers of the best 
surplus equipment since 1945 and now supply most 
of the larger British industrial organisations and ex- 
port over the world. 
Very large stocks of British and American surplus 
are held in warehouses for immediate delivery on 
inspection, and particularly specialised equipment 
can often be obtained at quite short notice; immedi- 
ate quotations can be given for most enquiries. 
Current stocks include the following new equipment : 
Range of electric actuators, 24 volt d.c., 

3 to inch travel, 100 to 4500 Ib nor- 


mal load - . - - £3 to £12 
Polarised micro-current relays cc arpenter 

type) - - £1 50 
Magslips, 50 volt 50 cycles - £1 10 0 to £2 10 0 
Desynn type d.c. potentiometers and sensi- 

tive indicators . - - - 7 6 
Mercury tilt switches, delayed make, ‘quick 

break - - - - 50 
Portable petrol-electric " charging sets, 

12/18 volt, 80 watts” - - - - £11 100 


A wide range of temperature and pressure gauges 
volt meters, ammeters and sensitive indicating and 
switching units 
PROOPS BROS. LTD., 52 Tottenham Court Road, 
LONDON, W.1. 
1.: LANgham 01/4! 
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CHIVERS 


are proud to announce that they have been awarded 
the contract by the National Institute for Research 
in Nuclear Science for the construction of the main 


buildings on a site adjacent to AERE at Harwell 





CHIVERS are one of the civil engineering firms who 
have already made a great contribution to Britain’s 
lead in nuclear energy. We have completed all the 
building work for GLEEP, BEPO, DIMPLE, ZEUS, ZEPHYR, 


DIDO, LIDO, PLUTO 


W. E. CHIVERS & SONS LTD 


Building and Civil Engineering Contractors 


DEVIZES, WILTSHIRE tel: Devizes 121 
LONDON - BRISTOL - CARDIFF - SOUTHAMPTON - BULFORD 
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accurate 
particle size 
analysis 


Simply vibrating or shaking test 
sieves by hand is not enough for 
an accurate sieve analysis of the 
particle size range of a material. 


° 

: 
' 

‘ 
' 
‘ 
‘ 
‘ 
‘ 
. 


Vibration alone tends to aggregate 
rather than segregate particles, and 
shaking test sieves by hand is 
tedious and obviously inefficient 


The Inclyno Test Sieve Shaker, with 
a double movement that gyrates 
and jolts the test material around 
the entire surface area of the mesh 
of each test sieve, ensures perfect 
segregation of the various particle 
sizes in the shortest possible t:me. 


The Inc'yno Test Sieve Shaker is 
an essential unit for all labora- 
tories and is standard equipment 
for sieve analyses in many govern- 
ment laboratories, nationalized in- 
dustries and industry in general. 





Operated by fractional h.p, motor and supplied complete with automatic 
time switch covering test periods up to 60 minutes. Three models 
available for all sizes of standard test sieves 





TEST SIEVE SHAKER 


THE PASCALL ENGINEERING CO LTD 


GATWICK ROAD CRAWLEY SUSSEX 











Portrait 
of 
a Welder... 


At least, that’s how Dad sees 
him, because Dad’s a welder 
himself and wants young 
John to follow that craft 
when he grows up. 

So though he doesn’t re- 
alise it now, young John is 
on to a good thing. He'll get 
the benefit of Dad’s experi- 
ence. And one thing he’s 
sure to be told is to use S.[.F. 
products in every welding 
job he does. “‘ There’s noth- 
inz to beat ’em,” says Dad. 
“There’s thirty-one differ- 
ent rods in the S.I.F. range 
and each one is a winner. ” 


You can find out about the 
S.LF. range by writing to 


SUFFOLK IRON FOUNDRY (1920) LTD. 
STOWMARKET, SUFFOLK. 
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on site 


mobile teams and equipment providing 
metal polishing 
welding — metal spraying 


shot blasting services 


Enquiries invited for Atomic Energy Development Sites 


send for brochure to 


STAINLESS EQUIPMENT CO. 
(METAL FINISHERS) LTD 
72, De Beauvoir Crescent 


LONDON, N.1. 


(M.O.S. approved) Telephone: Clissold 4141, Bishopsgate 0707 
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STEPHEN 


QUARTZ FIBRE 
POCKET DOSIMETERS 











es 

ler 

ng 

aft Characterised by a very low natural leak, a high quality optical system and 
= considerable mechanical strength, Stephen individual dosimeters are available 
: in the ranges 0-0-2r, 0-0-5r, 0-5r, 0-50r, 0-150r, and 0-500r. Other ranges can 
et be supplied to order. All except the 0-2r range are “air wall’ construction. 
tJ STEPHEN 

e's MITCHAM - LONDON 

F. 

ng 

h- Pocket-size transistor charging 

“a unit has ample capacity with full 


ge control for charging all British- 
made pocket dosimeters. Weight 
6 oz.-170 gms. 





























ia R. A. STEPHEN & CO. LTD, 120-126 LAVENDER AVE., MITCHAM, SURREY 
Ty | 
PRESSURE FULLY 
DEVELOPMENT AUTOMATIC 
& FROM YOUR 
PRESSURE OWN AIR & 
TESTING LIQUID SUPPLY 
by the latest o/b 1) q wi 
developmencofthe ME REY DROPU MP 
ALSO AVAILABLE IN MANY OTHER DESIGNS FOR VARIOUS PRESSURES AND REQUIREMENTS (Full Details on Application 
CGHARLES 3. MADAN & GO. LPD. 
VORTEX WORKS BROADHEATH ALTRINCHAM 
wail Phone: ALT 2702 (3 lines) Grams: VORTEX 
1958 
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CLASSIFIED ADVERTISEMENTS 


RATES 


REMITTANCES 

PRESS DAY 

TERMS 

HEAD OFFICE 

BOX OFFICE REPLIES 


All advertisements are strictly net and must be prepaid 


Classified advertisements are charged at 4s. per line. Semi-display setting £2 per single-column inch. 5% is allowed 
to trade advertisers for six insertions. 10% for 12 consecutive insertions. Box numbers will be charged Is. extra 
Cheques and postal orders should be sent to Rowse Muir Publications Ltd with the order for the advertizement 


Advertisements must be received not later than January 14 for the February issue 


All advertisements should be addressed ‘‘ Classified Advertising,"” NUCLEAR POWER, 3 Percy Street, London, WI 
NUCLEAR POWER, 3 Percy Street, London, W! 





SITUATIONS VACANT 





LECTRONIC ENGINEER with good 
qualifications urgently required for 
interesting and progressive position on 
Maintenance and Development at our 
Laboratories. The work is varied and will 
include service of electron microscopes 
and development of new circuits, main- 
tenance of telecommunications and 
printer equipment, oscillographs, and de- 
velopment of circuitry for measurements 
on pulses. Must be of good personality 


Five-day week. Superannuation scheme. 


Good starting salary for the right man. 
Apply W. WYKEHAM & CO. LTD., 
17-19 Cockspur Street, London, S.W.1. 


A GRADUATE CHEMIST (age up to 
30 years), with several years’ experi- 
ence of trace element analysis, is re- 
quired in the North Midlands area, to 
take charge of several new laboratories 
concerned with the analysis of an im- 
portant raw material connected with the 
nuclear power industry. He will be res- 
ponsible for guiding a team of assistants, 
and will be given the opportunity to ad- 
vise on the lay-out and setting up of new 
laboratories. 
This appointment provides a _ unique 
opening in this field and offers a four 
figure salary for this position. 
Contributory pension and free life assur- 
ance schemes in operation. 
Apply, with full details of past experi- 
ence, education and _ qualifications, 


marked Private and Confidential, to Ref. 
QC/1, Box No. 429, Nuclear Power, 
3 Percy Street, London, WI 


THE UNIVERSITY of MANCHESTER 

Applications are invited for a post 
in the Department of Physics from an 
ELECTRICAL ENGINEER/PHYSICIST 
who is required to supervise the opera- 
tion of 6 MeV van de Graaff machine, 
and to develop associated research equip- 
ment. The machine is used for research 
in Nuclear Physics. Salary up to £1,000 
per annum, according to qualifications 
and experience, with membership of 
F.S.S.U. and Family Allowance Scheme. 
Applications should be sent not later 
than 20 January, 1958, to Professor 
Samuel Devons, The Physical Labora- 
tories, The University, Manchester 13, 
from whom further details may be ob- 
tained. 





SALES ENGINEERS 
and 
CONTRACT ENGINEERS 


required for work on compre- 
hensive projects for Nuclear 
Power Stations. 

Applicants should preferably 
have commercial experience in 
civil mechanical or structural 
aspects of conventional power 
stations or large comprehensive 
projects. 

The English Electric Company 
Ltd. is at present engaged on 
construction of the largest 
nuclear power station in the 
world at Hinkley Point in 
Somerset and excellent oppor- 
tunities are available to gain 
experience in this interesting 
and expanding field. 

Please write with full details to 
Dept. C.P.S., 336/7, Strand, 
London, W.C.2, quoting Ref. 
NP 1897H. 


DRAUGHTSMEN 


“ ENGLISH ELECTRIC ” 
WHETSTONE, 
NEAR LEICESTER 


A number of interesting vacan- 
cies have arisen for experienced 
Mechanical Draughtsmen at 
“English Electric,” Whetstone. 
The work covers industrial gas 
turbines, small steam turbines, 
laboratory equipment and lay- 
out, nuclear reactors and power 
station layout. Men with good 
experience of mechanical en- 
gineering drawing are invited 
to apply. 





Please write to Dept. C.P.S., 
336/7 Strand, W.C.2, quoting 
Ref. NP 1899C. 





A E.I.-JOHN THOMPSON NUCLEAR 

* ENERGY CO. LIMITED, Rad- 
broke Hall, Knutsford, Cheshire. 
SENIOR ENGINEER. A vacancy exists 
for an Engineer experienced in Power 
Station design and construction, with 
particular reference to the technical co- 
ordination of complete projects. He will 
be required to take charge of independent 
design office staffs either in this country 
or overseas. A knowledge of construc- 
tion planning is essential. The Company 
is prepared to assist with house purchase 
where necessary. A contributory pension 
scheme is in operation, Applications 
giving details of age, experience and 
qualifications, which will be treated in 
strict confidence, should be addressed to 
the Chief Engineer, quoting reference 
“Jane” 





LIMITED 


HEAVY IRON CASTINGS 
UP TO 20 TONS 


STEEL FABRICATIONS FOR 
NUCLEAR POWER PLANT 


EST.1750 


STAINLESS STEEL AND 
ALUMINIUM PRESSURE 
VESSELS 


HOT PRESSINGS UP TO 1}” 
THICK x 11 FT. DIA. 


Tel: DUDLEY 2431-3 Telegrams: GRAZEBROOK DUDLEY 


CLASS | VESSELS AND 
RAILWAY TANK WAGONS 


CHEMICAL PLANT. 
HOMOGENEOUS LEAD 
LININGS i 
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EXPERIMENTAL 
ASSISTANT 
EXPERIMENTAL OFFICERS 


required by 


THE ATOMIC WEAPONS 
RESEARCH ESTABLISH- 
MENT, ALDERMASTON, 


ref. of post in which interested. 


PLESSEY NUCLEONICS LTD. have 
a vacancy for a PHYSICIST to carry 
out original work on radiation detec- 
tion devices. Applicants should possess 
a degree in Physics and could have an 
interest in mathematical physics. Alter- 
natively, an interest in the application 
of electronics to reactor instrumentation 
and control or in the field of reactor 
phys‘cs would be desirable. 
A generous salary will be offered, based 
upon qualifications and previous expcri- 
ence. Please write in confidence, giving 
full details, to The Chief Engineer, 








Leytonstone 1034). 


ECTIONAL BUILDINGS | recondi- 
tioned and guaranteed, for site huts, 
accommodation, storage, etc. Smith Sec- 
tions, Maud’s Elm, Cheltenham. Tele- 
phone 56016. 


‘AST F.D.P. STAINLESS STEEL, 
GLOBE GATE & CHECK VALVES 
600 lb. WP., flanged ends. Full particulars 
upon application. Write to Foster 
Wheeler Ltd., Foster Wheeler House, 5 
Ixworth Place, London, S.W.5. 








Street, London, WI. 


BERKSHIRE Plessey Nucleonics Ltd, Weedon Road, 
| secant, [NTRICATE PROTOTYPE WORK, 
(1) To assist in a study of the jig boring, grinding, etc. Quick de- 
characteristics of high tempera- livery, A.I.D. Write for plant list, Porter 
ture electrical discharges. This Prototype Engineering Co., Augusta St., 
is part of a programme of re- Birmingham, 18. 
search into the possibility of ENGINEERING. PHYSICS 
producing power by controlled aes arin sires a 
thermo nuclear processes. OR MATHEMATICS SERVICING LITERATURE. _Indus- 
G.CE. in at least 5 subjects in- A number of posts exist for ond pulls Sani Sak ae ie te 
cluding Eng. Lang. (Ord.) and people with honours degrees or nuclear components and alien Rapier 
Physics and Maths. (Adv.) or higher qualifications in the House, Turnmill Street, London EC 
equivalent qualifications  ie- above subjects in the Projects Clerkenwell 0548. vee i aia 
quired. Experience in one of Department of the ENGLISH 
the following fields an advan- ELECTRIC DIESEL ENGINE 
tage:-—high-speed photography, | DIVISION. The work consists 
spectroscopy, high voltage tran- | of the study of engine design 
sient circuits (ref. 1636/215). problems in the fields of gas 
= calereriaaitie. eae dynamics, thermodynamics, vi- 
pa Dt ae: - a brations and noise, strength 
pn i a _ P a . and properties of materials. 
po cam Py gy dll yo The work is mainly theoretical PUBLICATIONS 
tary a “aa goo Ad but there are opportunities for wii 
qualification (ref. B1480/215). the initiation and control of 
experimental work. Computing 
— Candidates for the E.O. grade facilities are available. 
should be at least 26 years of : ioe ; > ICT E 
age and for such candidates for Please write giving full details bing gs a aise ae YEAR 
AR post (2) possession of a pass to Central Personnel Services. the indi ord f RS GUIDE -, 
— degree would be an advantzge. Marconi House, 336/7 Strand. po valable C reterence — Tey 
i SALARY: E.O. £990-£1.215 London, W.C.2, quoting Ref. U K hapten inc 2 — — = ordered. 
ists .a.; A.E.O. £395 (at age 18) to NP 1104D. -K.: price 42/- plus 2/- postage and 
ists eo can ae g be sh packing. Overseas: price 63/- plus 2/- 
wer pe (at age 26 or over) postage and packing. US, Canada: price 
vith p.a. Se eae $8 plus SOc postage and packing, from 
Mall Contributory Superannuation Rowse Muir Publications Ltd, 3 Percy 
host Scheme. A house or assistance Street, London, WI 
try tata — yy - 
vty nouse purchase wi e avail- IR. : ’ 
won able for married officers living | SUB-CONTRACTING XTRA COPIES of DATA SHEETS 
ane beyond daily travelling dis- : ~ and REACTOR DRAWINGS pub- 
r vt tance. ; — . lished in NUCLEAR POWER can be 
— eet ilies Biases | (CAPACITY AVAILABLE for Plate and obtained price 6d. each and reprints of 
cam POSTCARDS for application | Sheet Metal Fabrication, General the large full colour (36” X 24”) Berkeley, 
.* forms to_ the SENIOR RE- | Machining and Erection. Special Machines —_ Bradwell, Dounreay and RWE Supple- 
1 to CRUITMENT OFFICER at | and Prototypes to Customers’ designs. ments, 2/- each plus 6d. postage from 
aes above address. Please quote | Hobbs, Hart and Co Ltd (Telephone Rowse Muir Publications Ltd, 3 Percy 
| 
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STAINLESS TUBES & FLANGES 


We offer in approved grades of Stainless Steel 


FLANGES MACHINED TO B.S. TABLES OR TO SPECIAL SIZES 
SOLID DRAWN TUBES—FABRICATED PIPES 


PROFILES CUT TO ANY THICKNESS OR SIZE 
CASTINGS TO CUSTOMERS SPECIFICATION 


Keen Prices — Prompt Delivery 


Send enquiries to Dept. N.P. 
| STAINLESS STEEL PROFILE CUTTERS LTD. 
Farfac Works, Kings Grove, MAIDENHEAD. ‘phone 1522/23. 
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BRIDGE 





Reg. Office. NAPIER WORKS, LONDON, E.6. 





View of Plate Shop, Bridge Works, Wickford. 


Contractors to the Admiralty 
and Central Electricity 
Authority for over 25 years. 
Now fabricating mild steel 
cylinders for Bradwell Nuclear 
Power Station 7’ 6” internal dia- 
t+ thick tolerance on 
", Cut 


oblique each end off centres. 


meter 


1 


diameter plus or minus 3 


Weight approx. 6 tons each. 


EDWARD FARR LIMITED 


METAL PLATE WORKERS & ENGINEERS 


WORKS, WICKFORD, ESSEX. 


Telephone: Wickford 2380 
Telephone: Grangewood 3431 /3 
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High output from low power — 
from sea level to 5000 feet 


— Holman portable 2- stage compressors 


On the seashore or five thousand feet up in the mountains — you'll 
still get the same high output from a Holman portable compressor. 
And at low cost, because the maximum volume of air. is com- 
pressed for a given power. That’s one advantage of two-staging. 
There are others. Temperatures are lower, so a little oil goes a long 


Cs EGC 0 ale SP nae sc 


way —carbon deposits are negligible, valves last longer and over- 
haul charges are considerably smaller. Friction is cut, too; stresses 
are reduced and so are the chances of breakdowns. 


A Holman portable compressor gives you great operating flexibility 
and cuts running cost. And it’s running cost that is the real cost o! 
pneumatic equipment. Get a Holman and you've got the toughest. 
most efficient and reliable money-saving air compressor you'll find 


Hire-purchase terms can be arranged. 


s ee 
0 Iman, pays ... with its life 


PNEUMATIC EQUIPMENT 


HOLMAN BROS. LTD., CAMBORNE, ENGLAND 

The Holman Organisation is world-wide. It includes the Climax Rock Drill & Engineering Works Ltd., 

and has agents, branches and technical representatives throughout the United Kirgdom and in 84 other countries. 

l elephone : Camborne 2275 (10 lines). Telegrams ; Airdrill, Telex, Camborne. London Office : 44 Brook Street, W.1. Telephone: Hyce Park 9444 HJ25 
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REMOTE HANDLING EQUIPMENT 


SAVAGE AND PARSONS LIMITED 











